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An important feature of usefulness presented in the 
^'Xiondoa Journal of Arts and Sciences/^ has unques* 
tionabty arisen^ from the fact^ that every invention for 
which a patent has heen granted and specified in England, 
is to be found faithfully reported in its pages ; not exactly 
in chronological order^ for that, from various causes^ would 
have been impracticable^ but complete from time to time 
up to stated periods* 

With this professed object, the ''London Journal of 
Arts'^ commenced in the beginning of the year 1820, and 
literally fulfilled its pledge up to the year 1830, when the 
series of twenty-three volumes closed, with the reports of 
all patented inventions up to that time. When th^ present 
conjoined series of the '' London Journal and Repertory of 
Arts^ Sciences^ and Manufactures,^^ commenced, taking up 
and preceding with the same plan of reporting all new 
patents. 



In a carefiil perasal of this work^ it must be perceived 
that where the specifications are not given literally^ the 
subjects have been so fully described as to^leave no room for 
regret ; but in doing this^ the number of patents reported 
have necessarily been commensurate with the limits of our 
peiodical^ and have^ from that cause^ fallen considerably 
into arrear. 

About the time that our journal commenced, the average 
number of patents granted in England did not exceed one 
hundred per annum ; but from the progressive advance* 
ment of the mechanical arts^ and the necessity which 
inventors bave seen of protecting their invention^ the 
number of patents granted in England has gradually in*> 
creased to the amoimt of nearly four bundred in the last 
year. 

The great importance of some inventions, the notoriety 
^f others, and occasionally the pressing solicitation^ of 
Patentees, have crowded our pages with subjects as they 
arose, to the exclusion of others, that in point of time 
claimed priority. It has, from these causes, bappened that, 
notwithstanding the most unremitted exertions, some few of 
the least important invention, patented as far back as the year 
1832, have remained to be reported in this present volume* 
Beports of the whole of this, however, we have now ac- 
complished : and our readers may rely upon finding in the 
pages of this journal, faithful descriptions of the principles^ 
and, in most cases, of all the minute details of every inven- 
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tion wliich has passed under the Great Sealj up to the dose 
of that year. 

With respect to subsequent years^ though the patents 
reported have been veiy numerous^ and our pages fire- 
quently augmented beyond their proposed quota, yet there 
still remains unnoticed in the journal^ many of the spedfi"* 
cations of patents granted in the years 1833^ 1834^ and 
1835. As, however, it is our determination to preserve 
that veiy important feature of usefidness (which our 
journal alone can claim), a repertory of the principles of 
EVERT NEW PATENT INVENTION, wc havc, by the advice 
of many Patentees, resolved upon meeting the exigency^ 
by ^ving brief reports of such subjects as (in our judg- 
ment) appear to be of minor interest, yet still describe at 
length those inventions that are of greater importance. 

Thus we hope to grapple with this gigantic work, which 
has grown upon us beyond all anticipation ; and by giving 
the specification, or fiill details of the most interesting sub- 
jects, so far preserve the character of the work unaltered : 
and in addition to these, report the general features and 
objects of the remaining subject, in order to continue that 
important feature of the '^ London Journal and Repertory 
of Arts, Sciences, and Manufactures,'^ a complete record qf 
M infoentiom for which patents are granted in England. 

EDITOR* 
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7b MiLS6 Bbbby^ of 66^ Chancery4anef in the county 
of MiddleseXy patent agent and mechamcal draftsman, 

for certain improvements in machinery or apparatns for . 

forming staves for barrels, casks, and other pwposes.'^ 
[Sealed I3th Juljr^ 1836.] 

Ths8b unprovementa in machinery or apparatus for 
forming staves for barrels^ casks^ and other piurposes^ are 
designed for cutting out and shaping such staves fix>m a 
soKd piece or block of timber^ in a more expeditious and 
perfect jaanner than has heretofore been effected by ma- 
chiheiy. They apply to the several operations^ firstly^ of 
cutting off or severing in curved shapes the requisite 
thicknesses firom the block to form the staves ; secondly^ 
in bevelling and properly shaping the edges of such por^ 
tions^ or staves^ in order that they may fit accurately 
together at the junctions^ when combined to form a cask ; 
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and^ thirdly^ in dressing or finishing, and shaping the outer 
surfaces of such staves, to suit the proper rounded form 
of the barrel when completed. 

The improvements are embodied in what may be con- 
sidered three distinct machines^ although the requisite 
parts for performing two or more of the operations may be 
united in one filming, if considered desirable, as will be 
shown in the accompanying drawings. 

The piece of wood to be operated upon, is first rendered 
or prepared by sawing or otherwise, and brought to a 
proper parallel and equal thickness to suit the proposed 
width of the stave ; the breadth of the block being in ac- 
cordance with t^e proposed length of the stave ; and it is 
to be understood that the fibres of the wood are to be 
kept as nearly as possible in the longitudinal direction of 
the stave. 

In Plate I., fig. 1, is a plan or horizontal view of one 
cf these improved machines, for cutting off or severing the 
requisite poriioiis to form the staves ; the platform or car- 
riege whidi contains the timber being just about to start, 
SBd faring the block under the operation of the saw to cut 
off a stave ; fig. 2, is a front elevation^ with the block of 
timber shown in its proper situation ; and fig. 3, is a simi- 
lar view to fig. 2, the sUding carriage on which the Mock 
of timber is placed being removed to expose the parts 
below ; fig. 4, is a plan view of the timber carriage or 
platfonn detached from the machine; the parts being 
diown in a different position to fig. 1, that is, with the 
sliding lever clamps opened, and drawn back ready to take 
afresh hold of the block, as will be hereafter explained ; the 
cross beam of the carriage being removed to expose the parts 
beneath : a, a, a, is the framework and standards of the 
machine, which may be constructed of wood or metal in 
any convenient manner; 6, ft, is the carriage and pk^rm 
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upon wluch the block of timber is placed ; c^ e, are the 
curved guides or beds upon which the carriage travels (in 
the direction of the arrows)^ as the portions intended ta 
form the staves are severed Gcom. the block by the circular 
saw df which is made concave on its side next the block, 
.and convex on the other^ so as to suit the curve or bilge 
of the stave ; but it should be parallel in thickness, or 
.nearly so. The saw is mounted on the end of the shaft 
or axle e, turning in proper bearings in the framework, 
and is put in rapid rotary motion by a band passed from 
a steam engine, or other first mover, to the rigger /l The 
carriage is actuated by an endless band ^, passed round a 
small pulley on the axle e, and over guide pulleys to the 
rigger A, mounted on the end of the shaft i, which turns 
in a proper bearing in the framework at its outer end, and 
at the opposite extremity in -a bearing mounted on the 
rocking lever k ; the fulcrum of this rocking lever being in 
the centre pins of the cross bar ly to which it is attached* 

This shaft t, carries an endless screw or worm m, which 
takes into a toothed rack n, mounted on the under side of 
the carriage, and thereby causes it to travel progressively 
in the direction of the arrows, until a stave has been 
severed fitnn the block. When this has been done, the 
endless screw is thrown out of gear with the rack, and the 
carriage is allowed immediately to run back to its first 
position (as shown in fig. 2), which it is caused to do by a 
weight suspended from a cord o, passed over a pulley, and 
attached to the carriage. The endless screw is kept in 
gear with the rack ra, by a projecting shed or piece J9, on 
ilie sliding bar ;, the shed being held down by a projecting 
spring catch r, on the framework. The sliding bar g, is 
attached to the rocking lever *, by screws and slots, so as 
to allow it to slide freely in the direction of its length. 

The block of timber is placed upon the caniage, retting 
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upon the cross raik », s, its inner edge projecting over 
from the carriage a sufficient distance^ so that the saw d, 
may, in the first instance^ cut off a sufficient quantity^ with- 
out wasting more of the timber than necessary, to give the 
proper curved or bilged form to the outer surface of the 
stave next to be severed from the block ; care being taken^ 
in the first instance, to place the timber in its proper 
position upon the platform: ty is a guide pin or stop^ 
against which one edge of the timber is placed, to assist in 
adjusting its position. The block is held on the carriage 
by the weighted lever clamp u, which is raised to admit 
of the timber being placed upon the cross rails. 

This lever clamp is mounted, so as to turn fi^y on a 
joint in an adjustable bearing on the cross beam v, of the 
carriage. It has at its fulcrum end a cam or curved aim, 
which acts upon a spring piece w, furnished with claws or 
teeth, which are pressed into the block when forced down 
by the lever clamp, and thereby holds it firmly. 

The machine being put into operation, it continues to cut 
off the required portions for the staves, and feed in or shift 
the timber forward, each time the carriage and platform 
returns after a stave has been cut off. This is effected in 
the following manner : — On the piece of timber being 
placed upon the carriage in the position shown by the 
dotted lines a, a, in fig. 1, and secured by the lever clamp, 
the endless screw m, is thrown into gear with the raek 
n, by first pushing and then depressing the handle of the 
sUding bar q, which will move the Btadp, from the upper 
side of the spring catch r; a spring attached to the bar 
returning it, and bringing the stud under the catch : this 
movement will raise the other end of the rocking lever, 
and keep the worm and rack in gear. On this being done, 
the carriage with the timber will immediately begin to 
travel along the guide beds c, c, and bring the timber 
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under the operation of the saw d; the carriage continuing 
to travel in the direction of the arrow until the stave is 
severed from, the timber. At this time the stop piece x^ 
on the under side of the carriage^ comes in contact with 
another stop piece y, on the sliding bar q^ whereby the 
stud p, on the sliding bar will be withdrawn and disen- 
gaged firom the catch r, when a spring z^ placed on the 
under side of the carriage, will immediately depress this 
end of the rocking lever k, and throw the endless screw m^ 
out of gear with the rack n; and the carriage will be firee 
to be run back into the position shown in fig. 1, which it 
win be caused to do by the weight of the cord o. 

The stud of the lever clamp Uj as the carriage runs 
back, passes up the inclined plane x/f^ whereby its longer 
end is raised, and the timber released from the pressure : 
the inclined plane 15, being connected by a joint to its 
standard 16, so as to allow of the stud passing under it as 
the carriage travels the reverse way. 

The timber must now be moved inward, the proper dis- 
tance for another stave, by the feeding apparatus, which I 
shall describe : 1, 1, are sliding lever clamps, placed one on 
each side of the carriage, and held in their proper situa- 
tions by screws and slots ; they are furnished with claws 
or clamps formed on their inner ends, and have a parsdlel 
and longitudinal sliding motion given to them, as well as 
an opening and closing movement to the claws or clamps, 
by the following means : the sliding lever clamps are con- 
nected by joints to the bars 2, 2, which are also jointed 
at their other extremities, to the inner end of the centre 
lever 3 ; and as the outer end of this lever is moved from 
side to side, governed by its pin 25, sliding in the parallel 
slot 26, during the travelling of the carriage, the daws or 
clamps of the sliding levers 1, 1, are brought nearer to or 
further from each other, and are thereby made to take &at 
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hold of the blocks in order to carry it forward a proper 
distance^ and then release it^ for the purpose of taking fresh 
hold^ and so on* The carrying in of the plank or feeding, 
is efiected by the Tnshaped lever 4^ having its fulcrum on. 
tiie pin 5. The end of one of the arms of this lever is 
eonnected by a pin and slot joint to the right hand lever 
clamp^ the other end being connected by a knuckle joint 
to another lever 6^ having its fulcrum at *J, and its reverse 
end connected by a pin and slot joint to the left hand lever 
clamp. The third or outer arm of the lever is acted upon 
by a stop piece, fixed on to the firamework, and is thereby 
caused (as the carriage returns) to act upon the clamp 
levers, and make them carry forward the block. These 
two movements of the lever clamps are effected in the fol- 
lowing manner:—* 

Suppose the carriage to have proceeded in the direction 
of the arrow, and the saw has nearly cut off a stave, the 
end of the centre lever 3, will have come in contact with 
the upper end of the weighted stop lever 8, which is forced 
towards the left hand by the weight and cord 9; and as 
the carriage continues to move towards the right hand, the 
stop lever 8, wiU arrest the progress of the end of the centre 
lever 3, as the carriage travels past, and cause it to draw 
the clamps together at its inner end by means of the con* 
nexions, and thereby cause them to close upon the block ; 
and when they have taken a sufficiently firm hold, the stop 
lever 8, will give way. The end of the centre lever is 
retained in this position by a pall or tooth on its under 
ftide, taking into the teeth of a rack 10, formed on the 
upper side of the lever 1 1 j which lever has its fulcrum at 
one end in the pin 12, the other end being held up toward 
the centre lever by a spring 13. On the carriage nearly 
finishing its motion towards the right hand, that is, as soon 
M the stave is cut off, the adjustable stop *, on the xmder 
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tide c£ the carriage^ comes into contact with the catch 

piece y, on the bar q ; and by sliding that bar lox^tudi- 

nally^ draws the catch p, from under the spring catch r, 

when the qpring z, on the underside of the carriage^ will 

depress this end of the rocking lever k, and draw the endi* 

leas worm out of gear with the rack n. The carriage will 

now be made to run quickly beck by the weight oa thi 

cord o, and the stud of the lever clamp d, will now com» 

m contact with the inclined plane 15^ hy which it will b^ 

raised, and the timber freed from the pressure. At tbi« 

tone, the outer arm of the T-levar comes in contact with 

the fixed stop piece 17, of the fi*ameworkj and the arm of 

this lever is thereby arrested, which causes its other arms, 

by their connexion with the sliding lever clamps, to finroe 

them forward, and carry with them the timber, the propef 

distance for the thickness of a stave. When this is done, 

the stud of the lever clamp u, has passed away from the 

upper side of the inclined plane 15, and the weighted end 

of the lever clamp «, has fallen down, and has again firmly 

secured the block. At this time, the projecting stop piece 

«, on tibe underside of the carriage, comes into contact 

with the spring catch r, <^ the framework, and fordng it 

back, releases the projecting stud j9, of the sliding bar q^ 

by which means the lever is freed, and the spring jsf, ot the 

carriage immediately forces this end of the rocking lever 

down, and raises the other end, which brings the endless 

screw into gear with the rack, when the carriage again 

b^;ins to move in the direction of the arrows. The stud 

of the lever damp u, passing under the inclined plane 15, 

which is jointed to its standard 16, thereby allowiii^ it to 

be raised, so as to permit the stud to pass, when it faQa 

into its former position, to receive the stud on ks upper 

side on the return of the carriage. And as the caxriiyge 

pvog^reases, the stud 18, <^ the lever 11, comes in contftet 
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with the under side of the inclined plane of the trip letrer 
19, which is mounted on a pin joint on the side of the 
framework. By these means^ the stud 18, and lever 11, 
will be depressed, which wiU withdraw the teeth of the 
irack 10, from the pall or catch of the centre lever 3, and 
leaves it free to be moved back again ; and the clamps 
opened by the spring 20, connected at one end to the 
centre lever, and at the other to the frame of the carriage. 
The lever clamps are thereby opened for the puipose of 
releasing the timber, when they are drawn back ready to 
take hold of another part of the timber, by the springs 21^ 
21, at their sides connected by pins to the levers, and to 
the frame of the carriage ; the distance they are brought 
back being according to the thickness of the stave, which 
is determined by the adjusting screw 22, on the right hand 
sliding lever clamp, and the stop piece 23, on the frame of 
the carriage. The progress of the carriage continuing, the 
end of the centre lever again comes in contact with the 
weighted stop lever 8, when the lever clamps are made ia 
take a fresh hold on the timber; and the other parts will ga 
through the same motion as before described, continually 
cutting off a fi^sh portion, to form a stave, imtil the timber 
is used up, when the carriage must be stopped, and a fresh 
piece of timber introduced. 

In concluding the description of this machine, I would 
remark, that the cross beam of the carriage is made acdust-^ 
able by screws and nuts upon the vertical standard sup* 
porting it, in order that the lever clamp may be made to- 
press with proper force upon pieces of timber of different 
thickness, and that the curve of the guide beds of the car-^ 
riage should be the segment of a circle, or nearly so, and 
adapted to suit the intended bilge of the stave or cask. 

Also, I would remark, that there maybe a revolving &n 
or blower 22^ and proper guides or partitions placed in con« 
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iiexion with the machine tmder the saw^ in order to blow 
off the sawdust in one direction. 

The next operation I shall describe^ will be that of bevel- 
ling and properly shaping the edges of the now cut staves^ 
that is^ giving them the required ^' head rake^^ a narrowing 
form firom the centres toward the ends^ which is also 
effected by a circular saw : the mechanism for performing 
which is exhibited in the several figures in sheet 2, of the 
accompanying drawings, and is moimted in conjunction 
with the machinery for rounding and shaping the outer 
surface of the staves in one framework. 

Fig. 1*9 is a plan or horizontal view of this double ma- 
chine; the mechanism for bevelling and shaping the edges 
bemg situated on one side of the framework, and that for 
rounding the outer sur&ce on the other side. Fig. 2*, is a 
side elevation of the machine, taken on that side next the 
rounding machineiy ; and fig. 3*, is a transverse section^ 
taken through both machines, in the direction of the dotted 
line a, b, in fig. 1 : a, a, is the fi'amework and standards of 
the machinery; 6, the platform, or carriage, upon which a 
number of unfinished staves are placed, the carriage tra- 
velling along the curved bed or rail c. The staves are 
placed on the carriage, with their outer or bilging side 
downwards, and are held firmly therein by a lever clamp d^ 
mounted in the adjustable cross beam e, of the carriage. 
The lever acts upon the spring piece ^ as in the former 
instance ; but the teeth, or claws, are dispensed with. The 
staves are sustained in the carriage by their ends resting 
on projecting ribs, being pressed downwards in the middle^ 
the crosses are cut to nearly the required bevel and head 
rake, the staves being bent into the form (or nearly so) 
they win be when hooped together : ff, is the circidar saw^ 
which in this instance is of the ordinary construction, and 
is mounted on the main driving shaft h, which turns 

TOL. XIII. C 
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rapidly m proper bearings in tte fraine^ofk, and is sfet al 
a slight angle with the horfzoil, to givfe, in conjunfclioii 
witii the adjustable position 6f the carriage hferfeaffeer de- 
Scribed, the propet bevel to the edge of the stave» Motion 
b bommunicated to the main ^haft hy by a bahd p^sed 
trorn iahy first lAoveJr to thfe rigger i, tdiich gives tnoti(>ti to 
the saw ffy and through ftti endless band ky passing ovet 
guide pulleys td the rigger /, on the end of the Shaft fiiy 
6arrying an endless worm or screw n, an in the fotTnel* 
machine. iPhe shaft m, is mounted tt its ontei* end in ft 
proper bearing in the ft*aming^ its other extremity turning; 
fri a bearing on the end of the levter % having its fulicrtun 
in the l&ide frame ; which lever ^cts in conjunctioTi witti a 

• 

s^pring catch p, by which the endless screw is thrown ittlo 
A: out t>f gear; with a rack y, placed on the undersidi^ of 
the carriage, as before : r, is a spring adapted to tile shafts 
tending to keep it pressed down wiA the endless wontt 
when thrown out of gear, the spring catch py keeping it in 
gear When the carriage is in operation. The Carriage is 
placed 6n the fhonework, with its inner tdge testing oh 
fhe curved guide bed, or rail c; and its other or outer edge 
is supported by the adjustable tail piece s, which W(^s in 
a groove ty in the finamework. By inspectihg fig. S*^ it will 
be seen that by means of this adjustable tail piece s, the 
platform, or carriage, with the staves, can be tet at any 
reqtiired angle to the horizon, that is, with the inner edges 
of the staves inclining over towards the circular saw ; and 
by these means, and also the indined position of the axii^ 
df the saw, the edges of the staves aie cut to any required 
bevel. At the same time, from the curved oJr bilged form 
of the staved And their position in the ca)rriage, the propeir 
head rake or nart*owing towards the ends is given to them, 
thereby producing ataved nearty of the proper shapfe ifor 
jtuttitig togetheir and fonaing it cask, for they will Hmttibf 
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he prepared nearly ready for the cqoper^ and wiU require 
but little adjusting or finishing by hand. 

The operation of this mechanism is as follows :— the carr 
;ia^ being situated at one end of th^ machine^ as shown in 
fig, 1*, and the worm and rack out of gear, a proper num- 
ber of unfinished staves are placed on the carriage with their 
bpged or outer sides downwards, their ^dges being pressed 
in pontact with the guide stops u, Uy |ixed on the frame- 
work ; the handle of the lever clamp dj^ is then n^oved over 
to the other side and depressed, when the staves will be 
held firmly in the carriage. The attendant then throws 
the worm and rack into gear, by depressing the outer end 
of the lever o : this will raise the end of the shaft m, and 
bring the worm into gear with the rack, in which position 
it will be held by the spring catch p. The carriage wiU 
now immediately begin to move in the direction of the 
arrow, bringing the staves under the operation of the saw, 
when the superfluous parts will be cut ofF^ and as soon as. 
this is effected, the projecting stud or stop piece v, on the 
side of the carriage, comes into contact with the upper end 
of the spring catch p, which will thereby withdraw the 
catch from the end of the lever o, and consequently release 
it. The spring r, of the shaft w, will then depress the 
worm, and draw it out of gear with the rack ; and the 
progress of the carriage wiU be stopped, when it maiy be 
returned to its former position by hand or a weight, as in 
the first machine. The end of the lever clamp d,is then 
to be raised and turned over, when the staves will be 
released: they are then to be removed and reversed in 
the carriage^ and their other edges brought to under the 
operation of the saw, as above described. 

I shall now proceed to explain the mechanism for shap- 
ing or rounding ofi* the outer surface of the staves, to suit 
the rounded form of the casks or barrels. A number of 
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the staves^are brought to this machine^ and placed upon 
a platform between guides with their outer or bilged sur- 
faces upwards^ and are severally carried by means of an 
endless chain furnished with claws under the operation of 
a series of rapidly revolving cutters or adzes^ which remove 
the superfluous portions of the edges of the staves^ and 
shape them to suit the outer or rounded form of the barrel ; 
the platform with the staves being brought up to the 
action of the revolving cutters by weighted levers. 

A^ A^ is the platform, upon one end of which the staves 
B^ B^ are placed between the upright guides c^ c^ c, as shown 
in figs. 2*^ and 3*^ the other end of the platform being used 
for the delivering thereof.* This platform is attached to 
strong legs d^ moving vertically between proper guides on 
the ends of the frame^ or by screws and slots connexions* 
The platform with the staves is supported upon the shorter 
ends of two weighted levers b, b, having their fulcrums in 
the framework, and carryingheavy weights f, f, at their other 
extremities; o, o, G, are the revolving adzes or cutters^ se- 
cired to discs h, h, mounted on the shaft i; which shaft 
turns in proper plummer boxes or bearings in the metal 
framing k, k, fixed on to the firamework of the machine. The 
catters and shaft are put in rapid motion by a band or strap 
passed from the pulley or rigger l, (on the main drawing 
shaft Zy) to another rigger n, on the end of the shaft i : 
N, N^ is the endless chain, moving in a guide groove on the 
upper side of the platform ; its claws or hooks projecting 
up through the groove, so as to take hold of the staves, as 
s'lown in figs. 1*, and 3*. The chain is passed over proper 
guide pulleys in the platform at one end of the machine^ 
and over the toothed carrying or spur pulley o, at the 
other end of the machine. The chain carries two or more 
hooks or claws p, which take hold of the staves, and bring 
them under the operation of the rotatory cutters ; the chain 
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being put in motion in the following manner:— o^ is an 
endless band passed from a small rigger or pulley on the 
end of the shaft i^ and over the pulley b^ mounted^ but 
taming loosely on a centre pin or stud fixed in the fi*ame- 
woiky and carrying another smaller pulley s^ on its boss; 
from whence another endless band passes to the other 
pulley T^ also turning loosely on a projecting centre stud or 
pin^ and carrying a small toothed wheel u^ which takes into 
the larger toothed wheel v^ on the end of the axle of the 
spur pinion o^ of the endless chain. 

The staves being placed in the machine^ as shown in 
fig. 2*y the hooks or claws of the endless chain come in con- 
tact with the ends of the imdermost stave of the pile, and 
cany it forward. It is then brought under the operation 
of the cutters which takes ofi* the superfluous parts of the 
outer spr&ce of the staves ; and when that is done, they are 
delivered in a nearly finished state fi*om the opposite end 
of the platform : w, w, are spring guides, which serve to 
assist in conducting the staves properly under the operation 
of the cutters ; and x, x, are retarding springs, which re- 
ceive the stave, and prevent it being dragged out of the 
machine by the cutters ; this may also be accomplished by 
weighted fiiction rollers pressing upon the staves, if thought 
desirable : y, y, are studs or pins placed on the legs d, of 
the platform, which prevent the staves being carried up 
too near the rotatory cutters. 

Having now described the construction and operation of 
these several machines, I wish it to be understood that I 
do not intend to confine myself to the precise form or 
dimensions of the parts herein shown, as they must be 
varied to suit staves of difierent sizes, and adapted for difier- 
ent shaped barrels, pipes, or hogsheads, and also, in some 
measure, to the nature of the wood to be operated upon* 
And I do not mean to claim any of the working part^ 



14 R^cen^ Patents. 

sepa^te^ as some of them xaay have bee^ before used fo? 
such or siioilar purpoees ; but I claim as the essential fea- 
tures of these improvemeiitS;^ firstly, the arrangepc^nt or 
conirtniction ^nd adaptation of the machinery ^r9^ abov^ 
described, for cutting oflF curved or bulging portions from a 
piece of timber^^ to prqduce staves, by means of a circular 
concave-convex ^w, adapted to a carriage, 05 platfonn^ 
carrying the timber, apd tra^yelUng upon curved t>eds py 
guid^ rails, and having a proper feeding apparatuSj^ and 
mechanism for throwing the machine in and out of gear^^ 
and running the carriage forwards and backwards during 
such operation, however the driving may be effegtoc^ 0^ 
the forms ofthe framework varied: secondly, themi^hinery 
second above described, for shaping the sides of tl^e 9tftY^ 
to tl^e proper curve or head rake, and beveUmg their ^4k^ 
by means of the platform, or carriage, travelling upon rails 
placed at an inclination to the horizon, and adapted tq % 
circular s^w ; the axis of which may, if desired, Ije a^ a^ 
inclination to the horizon, for the purpose of cutting the 
edges of the staves at the required angle, or b^yel ; aa4j 
at the same time (fi:om the bent or bulged fprm pf the 
staves placed upon the carriage), the si^w is paade to give 
them the required shape, or "head rake," that is, rendering 
^hem narrower at the ends than in the middle: and, tl^irdly^ 
in the mechanism or apparatus third above described, by 
which the outer surfaces of the staves are brought uiide^ 
the operation of rapidly f evolving cutters, or edges, which 
take off the superfluous parts, bringing them tq accord with 
the rouaded shape ofthe barrel when completed.— [It^^Ued 
in the Rolb Chapel Office^ January ^ 18370 

Specificati^i 4r&wn by Meson. Ke^ou aad Benj. 
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To David NapIba qf Me ybdl^wi^ Umketh^ fti «te 
cMMl|f V* iSm«''^6^ engiMiiri/air His mvimStm tf impt09kh 
^meniBiHieU^r-j^ftrnpriniiltf^SeBi^ 1 Mil April} im7;] 

Tbkd invenlioh consists in Improvements upoft two difTer- 
Stit kihds of letter-press printing macliines; viz. firsts that 
Ititid which is known by the name o{ flat-sui^ace printing 
machines ; the type being Isdd tlpon one surface, and the 
tihpt^ssion given Iby another^ by mdans of levers or other- 
Trtse ; secondly, in that kind which is known by the name of 
feylindrical printing inachlnes, having the lype fixed upon 
dnfe cylinder, aiid the impression given by another, which 
ftf^lf es along with and against it. 

Both the above ihetHods of printing have been long 
bi^wn, Kai in use ; and seeing that I claim ho particular 
iJMtmg^ent at constriiction of the*se machines, either iii 
lifiiole or In putt, s^Ve only those points wliich are the 
ftnbject 6f thi^ Patent, I hkve therefore drawn and des- 
fllib^d i6 fiit^ specification those parts only which are 
hecesfttry id a fiill understanding of my invention, tlate IL, 
figs. 8, 9, and 10, alustrate the first part of my invention 
(Hie Baln6 letters denoting the same parts in ea^h) ; the 
dtject of which is to obtain from the continuous revolving 
i&Btft A, a horizontal reciprocating action to the frisket 
frame b, and, at the same time, an interval of rest at each 
cid <st its Action, to allow time for the impression to be 
taken, and (ot laying on the paper, &c. This is obtained 
bjr the compound exccntric piece c, which 1 shall here- 
after denominate the guide c, of which fig. 9, is an ele- 
fBthm, and ^. 10, a section, the action of which is as 

The gtdde C, being fixed upon tfie shaft a, which revolves 
iSk fh^ direction of the aff ows with the shding piece b, con- 
lieetM fo iSst eh£ 6f the tev^ s, as shown in scfction it fig, 
t^iSMt Meftei tiii<i th« dr^dar grdbVe ottte ^uTdte c, aii 
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shoTm at different points in fig. 9, whilst the lever x^ is 
connected with the fiisket frame b^ by levers^ as shown at 
fig, 8. It is obvious^ that as the guide c^ revolves fix>m its 
present position in fig. 8, that during the first half revolu- 
tion it will produce no action upon the lever e^ the sliding 
piece D> being then in the outer concentric groove f^ and 
consequently the fiisket firame b^ will be at rest in its pre- 
sent position. But during the second half revolution^ the 
action of the sliding piece d^ in the excentric groove o^ 
will bring the lever b, down to the dotted line h^ and conse- 
quently the centre of the firisket fiwtne b, from i^ to k, as 
shown by the dotted lines^ which denote the vibration of the 
levers. The third half revolution will produce no action 
on the lever e^ the sliding piece d, being then in the inner 
concentric groove l^ leaving the fiisket firame b^ at rest 
as before^ but at the opposite end of its action ; and during 
these intervals of rest, the fiisket frame b, being double^ 
an impression may be given by the surface (or platen), re- 
presented at M, in any of the ordinary ways, at cme end, 
while a sheet is being laid on at the other. During the 
fourth half revolution of the guide c, the action of the 
sliding piece d, in the excentric groove n, will bring the 
lever up again to its. original position; and, in like manner, 
the fiisket fi-ame B, to the point from whence it started, as 
seen at fig. 8. 

Fig. 11, will serve to describe the second part of my in- 
vention, which is a greater facility in the process of printing. 
This I obtain simply by appropriating part of the periphery 
of the type cylinder as a distributing surface for the ink, and 
increasing the inner bar of the impressing cylinder, thus 
enabling me to obtain several impressions fix>m one type 
cylinder : a, represents a type cylinder, which revolves in 
the direction of the arrows ; from b, to c, represents stereo- 
type plates ; d, d, n, &c. &c., impression cylinders with 
thdr inldng rollers h ; the distributing suz&ce may oom- 
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mence at s^ and occupy more or less of the type cylmder k$ 
according to the number of impression cylinders i>^ in- 
tended to be used. 

The feeding roller f^ which takes its ink in the common 
way from the duct roller 6^ communicates the same in two 
or three revolutions on the distributing surface at e^ so 
that each set of inking rollers h^ h^ h^ &c. &c.^ will pass 
over the whole length of distributing surface b, before they 
come into contact with the type, there being one set of 
inking rollers h, for each impressing cylinder n. The paper 
may be supplied and delivered in any of the usual ways ; 
that represented by the rollers i, tapes k, and boards l, is 
adopted by someof the most rapid machines at present in use. 

I may here again state, that I claim no particular ar- 
rangement or construction of these machines, either in the 
whole or in part, save only the points already described^ 
and w%ich are as follows ; viz. first, in flat^sur&ce printing 
machines, I do claim as my invention, that peculiar com- 
bination of excentric and concentric guides which I have 
called the guide c, whereby I obtain from the shaft a, a 
reciprocating action to the frisket frame b, and an interval 
of rest at each end of its action ; secondly, in cylindrical 
printing machines, I do claim as my invention, the mode 
of appropriating a part of the periphery of the cyUnder on 
which the type (of whatever kind) are fixed as a distribut- 
ing surface for the ink, in combination with the increasing 
the number of impression cylinders and their inking rollers^ 
and so to multiply impressions, as above described. — [/»- 
roUed in the Inrolment Office, October, 1837.] 

specification dratm by the Patentee. 

[llie above is a literal copy from the record, and the plate is a 
Bpecimeo of the original drawing : it is to be regretted that so 
imperfect a document should have been inrolled of an invention 
said to possess considerable merit.— Editor.] 
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A Henry Quentin Tenbson, late of Paris^ in the 
kingdom ofPrancey but now of Letcester^quarey in the 
county of Middlesex, gentletfiany for an improved con- 
itrtiction of the portable vessels used for containing por- 
tabk gasy and of the apparatus or machinery used for 
compressing such gas therein ; and of apparatus or mechih 
nismfor regulating the issue or supply of gas either from 
a portable vessel, or from Juved pipes communicating with 
an ordinary gasometer, being a communication from a 
fbreigner residing abroad, — [Sealed 1 9th October, 1 83 7-] 

Thb specification oommenoea by observing, that it haabecil 
ysual to conatruot vessels for containing compressed gasj 
in a cylindrioal form, with hemispherical ends ; and that 
in the event of such vessel exploding, the whole of its oon« 
tents was instantly thrown into the apartment. To obviate 
this, it is now proposed to construct receptacles fSt ood* 
taining portable gas, by combining several smaller vesaeb 
in one case, and causing them all to cominunioate, by smatt 
pipes, with the burner) but sufficiently throttled at the 
exit to prevent a very rapid discharge. 

In Plate II., fig. 1, represents, in elevation, a duster cf 
these vessels a, a, a, combined ; fig. 2, is a top view of the 
same, and fig. 3, a horizontal section ; the several vessels 
being bound together by an hexagonal bracing of iron, the 
upper and lower ends of the vessels being made to oommu* 
nicate with each other by bent pipes. The gas to be cam« 
pressed into these vessels is forced in at the pipe A, at 
bottom, by means of a forcing pump of the ordinary ooa- 
struction used at portable gas-works, the exit pipe c, being 
at top. 

By this construction of gas-holder, it will be perceived 
.that should one of the vessels explode, the gas in the other 
vessels would require some time to escape, and, therefore^ 



k 



Tenewfifsyfar bn^t fil Q9k Apparatus. tt 

QO «exMHui iqjury wqu14 be jh^Aioc)^ by tlMi «^0iiiNl| 
aB might be the cate in the event pf a lii^r volomi fif 
gas rending a vessel of lavg^r diqaem^ps* 

The improved apparatus empkqr^ fe» eompressing gas 
into receiving vessels is shown paril^ in a prospeetite vieir 
9X fig, 4j and partly in sectioni the fbree for producing 1^ 
requked pressure being intended to be obtained by beat 
applied to the generating vessel^ instead of adapting a fiirod 
pump as heret(^(»«« Tb^ generatiqg vtesel or retort d, it 
built ia a brick furnace b^h* 

This generator or retort is <^Undric^> and of wrought' 
kon, made very stroi^, in order to resist internal pressure. 
A vessel Cy containing oil^ stands erect over one end of the 
retort, and oil is fiiom thence let into the retort slowly fay' 
ifiBGfi^y through the stop coek. The gas generated in the 
ttUeti esoi^s l^ the pipe d, and passes by anotk^ pipe e, 
to the reservoir /^ whence it proceeds through si series of 
pipes gsSyQ^i/^ the seveyal portaUe gas receivers hyhyh^ 
pliieed upon a shelf ift>Ove« The junctions of the pipes are 
all ma^erparticulady tight and tftrong> but capable of being 
readily detaehed when tiie vessels are suficientty charged* 
The reservoir^ is furnished with a barometrical tube % and 
graduated scaler in order to indicate the pressure of the gas 
within^ and also with a safisty valve ky knded according to 
the required pnessare. 

It is ddy necessary to add, tiiiat as the oil descends into 
the retort^ the heat of the jumace will decompose it^ andi 
generate the gas) and as the prooesa goes on, the fiutiaca * 
being grea% raided io temperature, and the gas not hanring 
aiQF aseqpe^ will acetunulole andinereaae in density botii in 
the retort and in the reservoir /$ consequently, i» that con*- 
dSBsed state, iit witt be forced into the feeesring vess^ 
\h%h^ and beeeme oeinpressed in vokmie in those ^/^essele 
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the pressure upon the o3 in the vessel e, shall be the same 
both above and below^ a pipe l, is carried round from the 
pipe dy into the upper part of the oil vessel. 

The apparatus for regulating the issue or supply of gas^ 
dther from a portable gas-holder or fi^m an ordinaiy gas- 
ometer^ is represented in different modifications at figs. 5^ 
6^ and 7 : that apparatus shown at fig. 5^ is a vertical sec-- 
tion^ designed for regulating the supply of the burner of a 
portable gas vessel ; a^ a, is a tight box of metal ; b, is the 
pipe through which the gas passes firom the gas-holder^ 
wherein it is held in a condensed state. A small horizontal 
passage is made in the plate at c^ for the gas to proceed 
through^ having a veiy small aperture at its end^ into 
which a piston valve of steel or agate is inserted. 

This piston valve is attached to the shorter arm of a lever 
d, having a strong spiral spring e, at its reverse end^ which 
keeps the long arm of the lever down^ and consequently 
the valve raised^ and the gas-way open. Above this^ a gas- 
tight flexible diaphragm^ is extended across the box^ and 
to the centre of it a disc g, is attached, from which a per- 
pendicular rod extends, connected to the longer arm of the 
lever d. An aperture through the side of the box allows 
the gas to proceed by the pipe i, to the burner. 

When the gas, having passed through the valve and filled 
the chamber between the plate Cy and the diaphragm ^^ is 
exerting a greater elastic force than is required for its 
limited discharge at the pipe t, to the orifice of the burner^ 
the diaphragm^ will be raised sufficiently to cause it to 
lift the longer arm of the lever d, and thereby to depress the 
valve at the end of its shorter arm, and partially to dose 
the aperture through which the gas passed into tl^e cham- 
ber. Thus the extent of opening of the valve is determined 
by the rising and falling of the diaphragm, and conse- 
quently, when the gas exerts any undue pressure, its escape 
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is restrained^ and the pressure at the aperture of the burner 
thereb J regulated. 

Kg. 6^ is a vertical section of an apparatus nearly the 
same in construction as that above described; in fiEu^t, the 
only essential difference consists in the piston valve being 
placed horizontally^ the lever d, and diaphragm /, acting 
nearly in the same way as above described* 

The apparatus shown at fig. 7? is designed as a regulator 
for the supply of gas at the ordinary pressure ; it is con- 
tained in a close box^ divided into upper and lower com- 
partments by a horizontal partition a, the lower chamber 
having a vertical partition^ which separates it into two 
.compartments b, and c. A quantity of water is placed in 
the lower chambers b, and c, which has free commimicatioQ 
from one to the other by an opening at bottom. 

A float d, is placed upon the water in the chamber 6^ 
having a rod carried up to one end of a lever e, mounted 
on a stationary fulcrum^ the opposite end of which lever 
supports a conical valve ^ acting in a conical aperture 
through which the gas is intended to be discharged. 

The gas is admitted into the upper chamber of the box 
by a pipe g, and passes thence through the aperture of the 
valve ^ to the pipe leading to the burner ; but in the event 
of the gas exceeding the required pressure^ its elastic force 
will exert itself upon the siuface of the water in the com* 
partment b, and cause a portion of the water to flow into> 
the compartment c, by which means the float d, wiU be 
made to descend and to draw down the end of the lever e^ 
raising the conical valve at its reverse end into the exit 
aperture ; and hence^ by partially closing the aperture^ re- 
gulate the supply of gas to the quantity and force required^ 

A small glass tube h, is placed on the side of the box^ to* 
show the height of the water and consequent pressure of 
the gas within ; and a stop cock i, is also inserted into the 
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bozj ff>v th(S purpose of enabling th® gas to blow dean 
through when the apparatus is set to work. 

^^ IJ^ving now described tbe several parts of the sajd inven- 
tion^ and the manner of carrying the same into e^eat^ I do 
hereby declare that I restrict my claim of exclusive privi^ 
lege under the aforesaid in part recited Letters Patent to 
the following particulars; that is to say^ firstly, to the com^ 
bination of several small vessels into one compound vessel 
or ^pparatusj as applied to the construction of portable 
vessels or s^paratus for containing compressed gas, in th^ 
manner which I have ber^before described $ secondly^ to 
the combination of parts constituting the apparatus whicb 
I have described in reference to fig. 4 ; thirdly, to the com- 
bination of a lever and valve rod connected with parts 9cte4 
upon by the pressure of gas within a regulator, in the ma)i^ 
j^er 4^soiibed in reference to figs. 5, and 6 ; a|id lastly, 
to the combination of parts constituting the apparati^ 
which I hi^ve described as fig. 7*^^ — llnroUed im the i^offt 
Ch4^a Office, AjnrU, 1838.] 



To OooBwxK Embrst, of Lane Deiph^ in the parish of 
Stoke-^ponrTrent, in the county tjfStaJbrd^ potter, Jbr 
his indention of certain improvements in ornamenting of 
china, glass, and earthenware. — [Sealed 14th April, 
1835.] 

This invention spears to us to possess but a very slight 
degree of novelty, the whole of the invention consisting iu 
lidding a little gum to the ordinary composition at present 
in use among potters, and known by the name of gold 
lilBtve^ for gilding china and earthenwi»ej but for what 
purpose this ingrediepit is addsd, the specification dees nol^ 



To Robert Cattle, of Grove House, in the county of York, 
Esq., and Wilmam Greaves North, of the suburbs 
of the city of York, gentleman, for their invention of an 
improvement in the construction of fire engines. — [Sealed 
4th December, 1832.] 

The object of the Patentees is to work fire-exiingiiishing 
engines by rotary power; instead of the reciprocating or 
pumping lever action by which they are usually actuated* 
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The I^atentee states, that he takes six ounces of gold and 
six grdins of gram tin, and dissolves the two metals in one j 

pound of nitro-muriatic acid; thetl, in another vessel, he ! 

puts two pounds of balsam of sulphur, and one pound of 
oil of turpentine, and mixes them together by means of A I 

gentle heat. He then pours gradually the first mixture 
ilito the latter, stirring the two together, in order to bring 
them into perfbct combination : he then thickens this mix- 
ture, by adding boiled oil atid gum until it arrives at th^ 
propel* consistency. 

With this material as an ink, he then transfers the de- 
sign or pattern from the copper-plate or wood-block to a 
sheet of the paper, such as is conunonly used for this pur- 
pose, and from the printed paper communicates th; 
design to the china or earthenware^ which is then burnt 
and burnished in the ordinary manner* 

In conclusion, the Patentee states, that he does not 
claim any part of the process at present known and in use, 
nor any part of the process hereinbefore described, save 
and except the addition of the gum to the ingredients for 
making the gold lustre ; neither does he claim the trans- 
ferring of the pattern from the engraved plate to the china. 
— {InrgUed in the Inrolmeni Office, October, 1835.] 
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The Patentees are of opinion^ that working hj rotary 
power will greatly facilitate the pumping operation^ and 
considerably reduce manual labour. 

There does not appear to be any features of novelty in 
the internal construction of the pumps, air vessels, pipes, 
or valves, but merely some difference in their arrangements, 
and the addition of toothed wheels and pinions worked by 
a winch or winches, and governed by a fly wheel. The 
whole of the mechanism is enclosed within a case suited 
to its shape, and is worked by one or two men on the 
outside. — [InroUed in the Petty Bag Office, June, 1833.] 



To James Leman, of lineoMs Inn-fields, in the county 
of Middlesex, gent leman, for an invention for nuMng, 
mixing, compounding, improving, or altering of soap, 
being a communication from a foreigner residing abroad. 
--[Sealed 4th June, 1835.] 

This invention is for making what the Patentee denomi- 
nates chlorated soap, which is effected by mixing or in- 
troducing with the saponaceous ingredients chlorate or 
oxymuriate of soda, or chlorate or oxymiiriate of potash, 
or chlorate or oxymuriate of lime ^ or chlorine gas may be 
conveyed into and caused to mix with the saponaceous 
ingredients, if it be preferred to use the gas instead of the 
earthly chlorates ; or chlorated water may be used. 

The Patentee concludes his specification, by saying that 
he claims the introduction of chlorine into soap, in what- 
ever shape or way it may be used. — [InroUed in the InroU 
ment Office, Jiecember, 1835.] 
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To Alexander Beattie Shankland^ of Liverpool^ 
street^ in the city of London, gentlemauy in conBequence 
of a communication made to him by a foreigner reriding 

• €Aroad, for a new method of spinning flax and hemp by 
means of machinery. — [Sealed 13tli April^ 1832.] 

This is a peculiar conlstruction of apparatus principally;, 
if not entirely^ designed for making ropes. The descrip- 
tion is extremely long^ but yet might have been more 
explanatory ; as there are some essential features not suffi- 
ciently set out^ and others considerably confused by erro- 
neous references and misnomers. 

As far as we have been able to understand it^ a quantity 
of flax or hemp appears to be intended to be attached tOj 
or bound round, a drum covered with wire cords. The 
surface of this drum is of an irregular ciurved form^ though 
called a cylinder ; and it is made both to revolve upon its 
axis slowly, and to move laterally or endwise, in order to 
present successively to the spindle the fibrous material 
spread over all parts of its periphery. 

The spindle is a solid bowl-shaped block, having a pecu- 
liarly cut toothed wheel mounted on its side, and, as the 
spindle revolves, the points of this wheel catch hold of 
portions of the fibres of the flax or hemp, and draw them 
off the feeding drum. These fibres being twisted, are con- 
ducted upwards through a slit or groove in the side of the 
spindle to the drawing rollers above, fi*om whence the cord 
so made is led to a revolving reel, which winds it up as it 
is produced. 

All the parts of the machinery, such as the feeding drum, 
the spindles, the drawing rollers, and reel, are actuated by 
bands passed over pulleys fix>m a first mover, and are made 
to revolve according to their several required speeds. 

The portions of fibre successively taken from the feeding 

VOU XIII, X 



26 Recfmt Patents. 

drun by the points of the wheel in the apindle, become 
eombined into one cord as the spindle goes rouod^ the 
eccentricity of the cut or groove in the side of the spindle 
acting as a flyer^ which twists the fibres together^ and the 
rotation of the drawing rollers above gradually carry up 
the cord thus formed^ which is from thence taken and 
tround Upon the slowly revolving reel. 

It is unnecessary to describe the details of the machinery 
further, afi they partake of the same character as other 
roving and Spinning machines; the essential feature of 
novelty is obviously the star wheel mounted in the side of 
the spindle which feeds the fibre Irom the periphery of the 
iixumr^\tnToUed ifi the Inrolment Office^ October, 1832.] 



To William Hinckes Cox, of Bidminster,near Bristol, 
tanner, for his invention of an improvement or improve- 
mentsin tanning hides and skins. — [Sealed 15th Sep- 
tember, 1836.] 

TfiS Patentee commences his specification by describing 
the disadvantages of the different modes of tanning at pre- 
sent in use, and then points out the beneficial effects which 
will result firom the adoption of his improved method of 
tanning. He first informs us that the ordinary method of 
tanning, and that process which is now most generally in^ 
use is by subjecting the skins or hides after they have been 
deprived of the hair, to a process of steeping in pits, until, 
by the action of the tanning liquor, the hides or skins may 
be considered to be sufiiciently tanned, which will be 
readily known to any person who is conversant with this 
branch of manufactures. 

Now, this process of tanning is one which takes a long 
time generally several months, before the skins ^r hides 
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are considered to be tanned sufficiently ;fmd many acl^eipes 
have been proposed and triedj by means of which the du- 
.ration of this process might be considerably shprten^d^ and 
even confined to a few hours* Among others^ o^e p^ethod 
proposed waa, by joining two skins or hides together at 
their edges^, by means of metallic clumps or frames^ and 
thereby forming a sort of bag^ into which the tanning 
liquor was poiured^ and by hydrostatic pressure fovced 
through the pores of the skins or hides. 

This process^ however, is liable to serious objections, as 
the efiect of the pressure would be to distend a^ stseiB 
the skins or hides, and separate the particles of \7hich they 
are composed, and by this means considerably weaken 
them, owing to their being supported by the metallic 
danq^s at their outer edges only. Now, this is highly preju- 
dicial to the object to be accomplished, it being desirable 
rather to condense the skins or hides than distend them; 
and this evil is still more seriously apparent, when ther^ 
are 'any weak places in the skins or hides ; so that the ad- 
vantages whii^ may appear to result from this process, are 
more than counterbalanced by the di^vantagies that have 
been pointed out. 

Since this method has been put into operation, an4 
foimd to fail, from the causes hereinbefore stated, ai^other 
method has been tried, which altho^gh not quite so inju«- 
rious, is still liable to the same olg^ctions, yiz* the disr 
ftenaion of the skins or hides, when the hydrnstatic pi^s- 
smxe is employed : for the plan is supporting the sides of 
the hides or skins by rigid bars of iroipi or wood with 
spaces between them. It was supposed that these bsgr^ 
VOU14 counteract any prejudicial strajin whicji the Jxj- 
drostatic pressure mig^t occasion ; but by this apparatus 
the skins or tiides are only partiaUy supgported ; th9se parts 
which are not acti*ally in coutapi with the hfor^ are wnser 
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quently unsupported^ and bag between ihe ban, which 
causes those parts to be distended by the pressure, whSst 
those which are supported by the bars are not so effec- 
tually acted upon by the tanning Uquor ; and although to 
remedy this latter evil it was proposed to shift the position 
of the skins or hides so as to make the tanning Uquor act 
equally on eveiy part, yet no even effect could be obtained, 
and thus this process was rendered but veiy imperfect. 

The Patentee now proceeds to inform lis that his inven- 
tion consists in fastening or sewing together two or more 
hides or skins, so as to make a bag to contain the tanning 
liquor, and supporting the sides of the hides or skins by 
means of fibrous materials, which, while they give the re- 
quired support, yet allow the tanning liquor to ooze out or 
percolate through the skins and pass away, the fibrous ma- 
terials being sufficiently pliant to accommodate themselves 
to the shape or figure of the bag or skins, without allowing 
one part to be subjected to a greater pressure than another. 

The Patentee also states, that the material which he pre- 
fers to use, and which by experiment he has found to an- 
swer the purpose best, is a sort of coarse canvass of rather 
an open texture, such fabric being suitable for giving a 
dose and equal support to every part of the bag composed 
of the hides or skins, and also admitting of a firee passage of 
the liquor, and allow it to flow away after it has percolated 
thi^ugh the pores of the hides or skins. 

The improved process is thus described: — I take a 
skin or hide that has been previously prepared with a back- 
ward ooze, for the purpose of bringing it into a suitable 
condition for receiving a stronger liquor, and of giving it a 
good leather colour. The outer edges are to be sewed 
together tightly with well waxed thread, for the purpose 
of forming a bag, a small opening being left at one end for 
the purpose of introducing the tanning liquor i and should 
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any holes be discovered^ they must be sowed up^ when the 
bag will be ready to be-, hung up to receive the tanning 
liquor. 

The Patentee prefers having the flesh side of the skins 
inwards^ as more calculated to receive the tanning liquor 
with &ciUty. 

The hides or skins being thus made into a bag^ are then 
suspended from two hoops in such a mtoner that they 
may hang clear from the ground; and gutters should be 
made beneath them for the purpose of receiving the tan* 
ning liquor^ which oozes through and drops on to the 
ground^ in order to convey it into pits or tanks made for that 
purpose. A covering of coarse canvass is then to be placed 
round each bag, in the edges of which eyelet-holes are 
made for a lacing string, so that the canvass bag or covering 
can be drawn up and laced closely round the hides^ and 
an equal support is afforded on all sides. 

The bag or skin is then to be filled with the tanning 
liquor, which is conveyed to it by a pipe fix)m a tank placed 
in a suitable situation for that purpose ; and in order to 
carry on the process with expedition, a suitable shed or 
building should be conveniently arranged for having a 
number of these bags hanging in a row, in such a manner 
that one pipe running along the extent of the shed, and 
supplied with suitable branch pipes, might supply the 
whole number of the bags, each branch pipe being supplied 
with a stop cock for turning on or cutting off the tanning 
liquor. 

The branch supply pipe to each bag should be inserted 
into the opening at the top of the bag, and the skin tied 
tight round it to exclude the air ; and each bag must be 
ftimished with a stop cock at the top, which should be 
open while the tanning liquor is running into the bag, for 
the purpose of allowing the air in the bag to escape. 
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The supply pipe being thus inserted into the upper part 
of the bag, the pressure of the tanning liquor will be as the 
perpendicular height of the column, the Uquor will perco- 
late through the pores of the skin, and rapidly produce its 
effects thereon. As the liquor oozing through the pores of 
the skins^ with the leakage that may take place, tends to 
lessen the quantity of liquor in the skins, so its place 
will be supplied from the tank through the open supply 
pipe. 

The time that may be allowed for completing the process 
will, of course, depend on the nature, thickness, and qua- 
lity of the hides, and perhaps from other causes, as is gene- 
rally the case in the process of tanning ; but any person 
who is conversant with the process, will readily know when 
the desired result is obtained ; but the operator may know 
with certainty what effect is produced by cutting away a 
■man portion of the outer surface of the skin, 

Wh^n the hides or skins are deemed sufficiently tanned, 
an aperture is made at the bottom of the bag by cutting 
away some of the stitches, and the tanning Kquor allowed 
to flow out; the edges are then cut off, and the skias after- 
waids dried and finished in the usual way. 

The Patentee says, in conclusion, " having now described 
the nature of my invention, and the manner of carrying 
the same mto effect, I would remark that other materials 
may be employed for making the canvass covmng for the 
bags thaji that above described, without departing from my 
invention, though I consider the material above described 
to answer the purpose best; therefore, I do not mtend to 
qonfine mysdf to any particular material for covering or 
giving support to the hides or skins; and I would also 
h^yeit understood, that I lay no claim to the forming of 
hides, pr skins into bags for. the purpose of susp^i^ding 
them, and causing the tanning liquor to percolate tjirpughj 
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nor do I lay any claim to giving external support to the 
akins^ when this support lis given by rigid bars or surfaces 
pressing on parts and leaving other parts unsupported^ and 
by this means producing an unequal efiect ; but what 1 
claim as my invention is, the application of a covering or 
support made of fibre, which is capable of giving an even 
and close support to all parts of hides or skins on one side 
tfiereoi^ when pressed on the other side by the tanning 
liquor, at the same time such cover of fibres will allow of 
the tanning liquor readily flowing away through it after 
having passed through the pores of the skins or hides, as 
above described/' — {InroUedinthelnrolmerU Office, March, 
1837.] 

To Leopold Foucabd, of George-^yard, Lombard^ireet, 
in the city of London, merchant, for an invention eom- 
municated to him by a foreigner residing abroad^ ((fun 
improvement or improvements applicable to the priming qf 
percussion locks for guns. — [Sealed 2d November, 1832.] 

This invention is a magazine, intended to contain a number 
of copper caps, having the detonating composition within 
them, which is so situate^ that by depressing the magazine 
(formed as a lever) a priming'cap may be readily ^made to 
attach itself to the nipple of the gun or pistol. 

Plate III., fig. 1, represents the side of a gun with the 
lever magazine a, applied to the lock plate by a fulcrum 
pivot b, the magazine being shown in section, in order to 
exhibit the form and construction of its interior. Within 
the lever the groove c, c, is formed, sufficiently long to 
hold about twenty detonating caps, all of which, in the first 
instance, are to be carefully placed side by side in the 
groove in erect positions, the open part of each cap being 
downwards; The groove is made nearly to fit the caps. 
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allowing them space to slide easily along ; and at the back 
part of the groove a worm spring d, is placed^ which^ hj 
acting expansively^ forces the whole series of caps (however 
many there may be) toward the outer end of the lever. By 
these means^ as long as there are any caps remaining in the 
magazine^ there will always be one standing opposite to the 
aperture e, over the nipple y. 

By depressing the lever a, the aperture e, will be brought 
down upon the nipple^ and cause that one of the caps 
which is opposite to the aperture to attach itself firmly to 
the nipple as a primings and when the sportsman removes 
his thumb from the lever^ a spring g, will throw the lever 
up again out of the way of the cock. 

The Patentee claims the application and use of such an 
instrument as the above set forth and described as applied 
to fire-arms, by which the priming may be more easily ap- 
plied to guns and pistols than by hand. — [InroUed in the 
Petty Bag Office, May, 1833.] 



To William Harrold, of Birmingham, in the county qf 
Warwicky merchant, for an invention communicated to 
him by a foreigner residing abroad, for an improvement 
or improvements in machinery for making or manufacture 
ing paper. — [Sealed 11th January, 1833.] 

This invention applies to the construction of a roller for 
dressing the pulp for making paper, and is principally de- 
signed to separate the knots and lumps in the pulp firom 
its fine fibres. 

The roller is formed with teeth or grooves in the peculiar 
shape represented in Plate III., at fig. 2. One side of 
each tooth or groove is in a radial line fi^m the axis of the 
roller ; the other side is oblique^ and forming a right angle 
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to tbe fimner. This roller is to be properly mounted^ for 
the most part under the water line in the pulp vat, and 
made to revolve by any ordinary means. 

Hie fice of each tooth is to have fine grooves cut in order 
to let the pulp^ with the water^ pass through to the hollow 
axle^ whence the pulp may be delivered into the moulding 
vat; all knots and lumps remaining in the pulp^ in conse- 
quenoe of their being unable to pass through the fine cut 
grooves in the face of the teeth. 

It is also proposed to construct the roller of a series of 
thin plates of metal placed in coincidence^ and very nearly in 
contact, that is, leaving but veiy narrow spaces between 
each plate for the fine fibres of the pulp and water to flow 
through ; and the distances of the plates apart may be made 
adjustable^ so as to regulate them by a screw^ according to 
the quality of the paper intended to be made."— [/itro0e<f 
m the Petty Bag Office^ Jufy, 1833.] 



2b Henry Baron db Bode^ Mqfor-General in the Bue- 
nan service, now resident at Edgeware-road, in the 
county of Middlesex, for his invention of improvements 
in ca^/aiw.-— [Sealed 4th June^ 1836.] 

This invention purports to be a new method of creating a 
sufficient degree of firiction on the sur&oe of the capstw> 
to prevent the cable^ whether of hemp or chain^ firom slip- 
pingy when any great weight, such as an anchor, is being 
raised ; and, consequently, avoiding the danger and delay 
which such slipping of the cable would occasion. 

According to the ordinary construction of capstans, it 
is necessary to employ a number of men holding on 
the cable, and causing it to bind round the capstan, in 
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Older thai when the aqpstfim rerolyes it may drag the oabl0^ 
with it. 

This invention conaiBta in a mode of producing the ne^. 
oeisaiy degree of friction on the surface of the capstan^ 
and of carrying the cable round with it^ without the necea^ 
nty of employing the hands to haul on. 

Plate IIL^ fig. J, ii an elevation of a common capstan, 
with these improvements adapted to it : o^ a, are blocks mada 
of iron^ and attached to the bottom of the capstan,and againati 
Which the cable is made to bind^ by other metal bloeks b, 
bj placed between the blocks a, a. The cable is kept in its- 
place by a roller or pulley Cy which forces the cable ilito iisi 
proper place> and keeps it there^ by a man holding the rope* 
rfj tight. 

It will be seen by inspecting the figure^ that the caMe Is- 
made to perform a tortuous course^ by passing under ihik 
blocks a, and over the blocks 4$ and thuSi by.apeatibll: » 
very considerable degree of friction^ effectually prevents 
the cable from slipping. 

The Patentee says^ in conclusion^ haying describedx 
the nature of his invention, and the cheapest and best 
method with which he is acquainted of carrying the same 
into effect, he claims^ as his invention^ held by Letters 
Patent, the holding the cable, rope, or chain, so firmly on 
the capstan during its rotation, that it cannot sUp during) 
the operation of weighing the anchor, oi^ of raising heavy 
wtsights I knd Anther declares, that he does not confine' 
hUliself to the precise arrangement herein shown^ as IM' 
sime may be beneficially varied without departiiig 6nM^ 
the principle of the invention ; and he also i^hes it to b4 
imderstood, that he claims the arrangement of the apfm- 
riitus thus described as applied both to land and jMa servicett^ 
-^{InroUed in the Inrolmeni Officey Ikeemier^ i8S6i] 
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To John White, of the town of Souihampton, engineer 
and iron-foundery for his invention of certain improve^ 
ments in machinery^ to be worked by steam or other power, 
applicable to, raising water and other purposes. — [Scaled 

• *28th March^ 1833.] 

This is a roisfiry engine^ whioli^ lil^e mofi other engines ou 
a mtaiy principle^ are pr(qpese4 to be worked by the elastfg 
fiooe^ cf steam^ og ttie piefwiirs of water^ or may be driveu 
h^ other meaiifl^ and b^ made en engine for raising or 
feraiag water* 

We have not found the d^sc^ptioti no clear and inteUir 
gifala aa miglit be widied> neither do the drawings ^ppeaf 
to ba mvj accurately made; therefore, to avoid the possi- 
Ulily of greater errors^ we give the words of the Patente#u 

Plate III., fig. 6, is an elevation of the engine, the outer 
case being in section to exhibit the exterior; fig. 7> is im 
*end view of iha same, the outer cap or end plate bcdng ^ 
meved. A roller a, whic^ I call the driving roller, has 
frar prcgeotmg rings bf b : this roller a, bdng thus divide^ 
snio three compartments c, c, e, to each of which compart^ 
sienis there is an induction way for the passage of Water 
into the oampartments c, and also an eduction way for the 
sMmr to ascape irom the compartments c; d, d, d, Bre 
4hree pistons^ eme across each qf the cpinpartments ci^ 
ia what I call the abutment roller^ which is of the same 
.diamalcp as tibe'voUer a, and travels at the same speed witk 
jt» hjf meaM of two equalrtooth^d wheels f, g, pliK^^d PP 
Iht aade of each of these rollers n^/. 
. - Ik nil! be sew that the ro&er /, is divided into tbi«ie 
fMfts, whiah aepurately fit into the C0mpa]rt;ment8 c^o, ha 
Mi eaeb of thu thtee parts of the roller y^ is formed a recess 
fi a part opp^ita its perspective piston, and thus^ as the 
two fpUasft involve^ the pistons will sMcoessively epmfi to 
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ihe recesses formed on the roller/; and as the pistons are 
of equal distances on the circumference of the roller a, 
there mil at all times be two of the pistons acting whea 
one of them comes opposite its recess. 

The induction way is at/ formed through the end of the 
roller a, and extends as far only as the first compartment 
c, and is on one side of the piston of this compartment ;i, is 
the eduction way^ which is formed in the roller a, and pro* 
ceedsfirom the first compartment e, to the other end of tiie 
roller a, and is on the other side of the piston ; it oonse^ 
sequently follows that any water which may be in the first 
compartment Cy will^ by the revolution of the rollers a, and 
/ be forced by the piston to pass through the eduction 
way t, as the water will be prevented passing between the 
rollers a, and/ at the parts where they touch. 

The second compartment c, has an induction way 
formed in the roller a, fix)m the same end of the roller as 
that to the first compartment ; and this second compart- 
ment Cy has also an eduction way^ which passes firom the 
second compartment to the other end of the roller a ; and 
a like arrangement is formed for the third compartment: 
by this means the fluid is received in at one end of the 
rollers^ and passed off at the other end of the rollers. 

The induction and eduction ways being formed in the 
roller a, at the time of casting, they are merely openings 
lengthwise with the roller a, into the compartments e, and 
fit)m the compartments c, to the other end of the roDer m. 
The induction and eduction ways to each of the oompltfto 
ments e, are divided by the pistons, so that the fluid eaniiftt 
pass fix>m one to the other till the rollers have made a re- 
Volution; and thus the machineiy or apparatus^ ynhat 
worked for the purpose of raising or forcing water^ by 
causing the rollers a, and / to revolve by any power 
applied to one of the axles^ becomes a veiy effident means 
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ef fordng water. It should be observed^ that the lower 
part of the casing ky should be accurately bored^ and the 
rings on the roller a^ packed in such manner as to pre- 
vent the passage of water from one compartment to 
another* 

The induction chamber at one end of the machine is 
shown at Uy into which the three induction ways open to the 
three compartments c; and Oy is the eduction chamber^into 
which three eduction ways iy enter at the other end of the 
roller a. Now^ it will be evident that if the pipe ji^ com* 
municates with a well^ and rotary motion be given to 
either of the axles of the rollers Oyfy a continuous stream of 
water wiU be constantly forced through the pipe at ; ; and 
it win be further evident that more or less compartments 
Cy mxj be used^ provided they have separate induction and 
eduction ways, as above described. 

Having now described one part of my improvements as 
they rdate to raising water, I will proceed to showhowthe 
aame may be actuated by steam, and perform the purposes 
ofa steam engine ; and in this case the parts, as described 
and down in fig. 6^ are to be constructed in like manner 
to that shown and described; but it will be necessary that 
greater care should be observed in making the whole of the 
parts mmt accurate and steam tight, and then it will also 
he necessary to provide means to lubricate the various 
parts ; and fer this purpose I place the trough r, containing 
iAy having pnqper openings to allow of the passage of small 
quantities of the same, constantly dropping on the upper 
reUer/. 

The pipe |i, is to be connected to a steam boiler, and 
hoeome the steam pipe to the engine ; and the pijto jp, is 
eonnected to a condenser, (in case it be a low-pressure en- 
pne, but if a high-pressure engine, then the pipe ;, is open 
tO'the atmosphere,) is the eduction pqpe for the escq^e of 
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' The steam entering the pipe p, fills the diamber ft; and 
as the three induction ways formed in the loUer a, enter 
into this chamber, the steam will pass into the three cams 
pJEirtmentB c, and act on the pistons — the three parts of 
tclHet/, forming abutments against which the steam aetsf 
bat as the pistons arrive at thdr respective leoeasea in 
tiM roller /, the steam on the other side of the piston will 
patt through the eduction ways into the diamber 9, and 
thence to the condenser, or to the open air> acoaiduig tv 
\he description of the engine. 

. The second part of my inyention, shewn at fig. 8^ in » 
|dan Tiew^ is another arrangement of a rotary ei^^e fo# 
fiireing water and other flnids^ and oonsista of two aQniw9 
acting one in the other, caused to seyolve with tqmi 
speeds by two toothed wheels placed on their axles. It 
will be evident that motion being communicated to eithdr 
of the a^es, will cause the screws $, s, to revolve tcrwaidi 
each other; and the water coming in at ti, will be fofoed in 
the direction of the screw, and be gected at the peiirt t;^ . 
w The Patentee 'concludes by 8aying,«-*Haviiii^ now.do^ 
scfeibed the naturs of my invention, and the manner of 
oonstructing tiie eame> i would have it undewtood that f 
am iaware various attempts have been made to oonstruai 
puxnps and. engines by means of two rpihrs veitohniig tav 
^ethev> the one having recesses fmd the odter prdjedin§ 
]^simi8| I do not| tharejSbrs, lay any daim to the saasci^ 
but only the method of forming or constructing the induo^i 
fimi and' aduotiflki waj^, As above deairSied^ wl^e^er (he 
same l)e used fi)r forcing water, or as ft ateam ci^ute^ atf 
above daacribed* 

; Ajoif seepxidly, I daim the apiHuntps or engine, eaib 
listing ef a left and li^tthanded soreir^ o^ufaited And 
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caused to revolve together^ for forcing water or other 
fluids^ as above described. — [Tnr oiled in the Inrolment Office, 
September, 1833.J 



?b JaIsob Phbkins, of FTeet^treet^ in the cUp ^Idmdon, 
euffineer, Jbr his hating inoenied certain improvements 
in blowing and exhausting air, applicable to varums pur^ 
poses.— [Sealed 9ih June, 1832.] 

This is a rotu^ blowing apparatus of a peeiiUar fonii| 
lumog the fiins of the Mower riiaped like thfe section eS a 
friistmm (rf* a coud. 

Plate Illi^ fig. 4> exhibits the apparatus. in aection^ couf! 
listing of an. outer case a, a, aodaiged in the part where 
the rotary fan b, i^ia situate, and c<Mitraoted into a noale 
iit r, for the purpose of guiding the volume of air intended 
to be forced into the fiimace. There is also a partitioii 
di d, fermmg the curved chaniiel, as a guide to the hkst. 

The rotaxyfsui b, has four, or any other number^ of 
vanes fixed radially upon an axle k, which turns in bearing 
in the case, and is made to revolve> by any convenient 
means* The atmospheric air {masses ihto tiie appamtiis 
through apertures otf,/, as riiown by the arrows^ and bgr 
Ihe rotai^ action of the fan wheel b^ is forced through tht 
curved channel, and out at the nozle c. 

This amngemeet of the appaifatus, it wiQ be penieived, 
i« only calculated for injecting a blast of air into a famace> 
hut a similarly contrived rotary fan might be adiqpted fiir 
txhaustihg the air^ smoke, and vapour, from the flues of a 
furnace^ by placing the apertures /, /,m eonn^ob with 
the flue^' wh^i the rotary action of the £ui wotdd draw the 
ftir^ BDK^, and vapour through the apparatus^ and tfiedt 
it at the moiith or node c—llnroikd im the bsFt^nHmM 
Qgke, Ihein^^, IWU.2 -... .. S 
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To Crablbs Axon^ qfHeaion Norrii, in the county q^ 
Lancaster t cotton manufacturer, /or his invention of a 
certain improvement in the machines called throstles and 
doubUnff framesy for spinning , doubling, and twisting 
yams made from cotton, silk, Unen, woollen, and other 
fibrous substances. — [Sealed Ist Maj^ 1832.] 

Thb object of this improvement is^ to prevent the vibratoiy 
action of the spindle and bobbin when revolving with very 
great velocity. The construction of the throstle frame is 
scarcely varied firom those of the ordinary kind; but in the 
present instance^ instead of the bobbin being made tp rise 
and fall upon the spindle by the action of a moveable cop- 
ping rail^ in order to wind the yam in uniform helical 
eurves round the bobbin^ the spindle is made to pass 
loosely through the bobbin^ and with the flyer to rise and 
hH, for the purpose of effecting the same object. 

The manner of carrying the Patentee's intentions into 
effect, as exhibited in the specification^ is shown in a de* 
tached view^ at Wate III.^ fig. 5 : a^ a^ are the stationary 
front rails of the throstle frame ; b, the qiindle passing 
through them^ and through the bobbin c, and having the 
flyer d, fixed at top. A moveable rail e, supports the lower 
end of the spindle^ which rail is attached to a vertical 
sliding rod/. 

This Todf, is held up by a chain g, made fiut to a shaft 
h, said, consequently, by the reciprocating rotary move- 
ments of the shaft h, the vertical rod f, the rail e, and the 
spindle b, with its flyer d, are made to rise and Mi, whilst 
the bobbin c, bearing upon tlie upper stationary rail a, re- 
tains its position, and the yam, as the spindle goclb round, 
ia wound in uniform helical coils up and down the barrel 
of the bobbin, without subjecting the spindle to that vi- 
bratory action which woidd take place if the bobbin was 
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iDAde to slide up and down upon the spindle.— - [Inralkd 
b$ the Inrohikent Office, N^ember, 1832.] 

[If we mistake not^ this contrivance has formed part of the 
sobject of, at leasts half-a-dozen previous patents.— -Editor,] 



7b John Hornby Maw^ of Aldermanbury, in the city qf 
London, surgical instrument maker, for his invention qf 
certain improvements in the form and arrangement of 

' parts qf an agpparatus for Meeting enemata. — [Sealed 
17th December^ 1832.] 

This is a slight modification in the construction of an ap^ 
paratua for injecting liquids into the human body^ for 
medical purposes. The apparatus is a close .boxj having 
a cistern and forcing pump^ with a prolonged tube.or jet 
for conducting the liquid from the pump to the patient» 
The internal parts of the apparatus are not prc^KMied to be 
varied firom the ordinaiy construction of such injediiig 
pumps^ but the jet pipe is made to turn up upon a joints 
in order that it may be commodiously enclosed within the 
box when not in use. This turning up of the jet pipe and 
enclosing it within the box^ is the whole subject of the 
patent. — [Inrolled inihe Inrolment Office, June, 1833.] 
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HARBOURS OF R£FUO£» ON A NEW PRINCIPLE. . 

BT WIXLIAM TAIT, CIVIL KHOXHaBa. 

(From the VniM Service Journai for Sept. 1838.) 
Aptbh the many and escpensive efforts that have been nada at 
Dover Harboor, arid the sdepce and skill exerted, with vary,: 
nearly as little saccesS; at Folkstone^ to deflect the shiogle . pMt. 
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Urn Mtnoeet M Ame biikosrs* ife appeart •IflMtt $m kvp^Mt 
task to make any farther attenpto oa the priacipto that haa di« 
leeted theae eodeayonrs* At Folkatone, indeed^ the prindple 
fliaj be deened to have been carried by the late Mr. Jesaop to its 
utmost limits* The resolty however, haa ioTariably been, that, 
wheneTer the angle formed by the ahore and windward pier is 
(lied op with shingle^ it finds its way into the month of the har- 
bour, forming a bar, whenever the wind and tide co-operate in a 
particular manner. 

I hare no faith in the ictmring by back-water> directed thrcMgh 
eylinders ; it is, at best, foond to prodoce bnt a temporary advan- 
tage ; a mere remedial measure, the effect of which nay continue 
to last only perhaps during the next tide, or not even so long ; 
for should the wind immediately shift round some points, as from 
6.W. to S.E„ nearly all the shingle would be thrown back into 
the mouth of the harbour, and form a bar almoat as formidable as 
at first. Tliis has often happened, and may, therefore^ happen * 
again, with more or less frequency, and at timeS} too, when the 
Obatmotioa to the entrance of Tosaels may be attended with the 
moat diaastrona consequences* Besides, the wrtificidl iconriqg 
bin alluded to can only be used durinf 9prukf tides. At other 
times there is not a sufficient head of water to have any affect on 
tha bar i and it unfortunately so happens that it is chiefly during 
n$Mp tides that a bar is thrown up at the mouth of the harbour, 
when, if no other means of removing it be employed than by 
what is termed ** the tcourtng power^* it must remain, obstruct- 
ing egress or ingress, until the spring tides come round ! This is 
a comfortable state of affairs to remain quietly and tamely nnden 

In designing a harbour on a principle differing eutirefy from 
that hitherto followed, and applicable especially to a sand or 
ahingle coftSt> I have been guided by my own personal obaervai^ 
tion (while stationed for several years on the Kentish coast) on 
the mutations of tha shingle, aa well as by the remarks made on 
this eub)eat by that intBlligient engineer» Mu H. R. Paiaier, 
ill a paper read before the Royal Society, ua the 10th of 
April, 1834. 



Mr. Pdaer Ii*s eltMii^ thd acMoiATof the sea ancl whidopon 
tbe loose pebbles into three kivAt. ThO firsts heaping iip> &t 
sccomolatnig the pebbles against tbe shore ; the second, breakiA|^ 
down or disturbing tbe accnmnlations previously tnade$ and Uipa 
third, remering or carrying forward the pebbles in a horizontal 
£rectioiL 

It is not necessary for onr present purpose to enter into any 
detailed account of these several actions ; it wiQ be snfficient to 
call attention to one important fact, as having particular refer>- 
ence to the plan now proposed ^ namely, that when the shingle. 
In its transition, has to pass through a narrow gorge, or rebounds 
against a bold rocky shore (in place of being spread over k 
lengthened sloping bank, iulted to its depont), it contlnaes to hk 
borne along, and to travel onward ; for this obvious reason, that 
the water, moving forward in a body, possesses ample power ti 
force the rolling mass of pebbles away with it in its course! 
whereas, in the accumnlative action, the waves after atrikibg tU 
pebbles In an upward direction, become dispersed in fece<!&ng et^ 
a gently-inclined and equal surfkce, and are incapable, in their eit^ 
hausted recoil, of returning them to the level from which they wHft 
forced ; wherefore they do not move on, but are aeeuinulated H 
heaps, and become the sonroe of Impediments and difficaltie!f« - * 

In this way is pointed out by nature herself a /^rii»<f{;?A^ upM 
which the shingles may be assisted to pass forward^ and th^it 
accumulation In any particular place prevented. 

Upon AU principie, then, the chief object to be had in vJef^^ 
it is evident, will be to obviate the recoil of the waves in a M^ 
persid formy and to conduct them onward in a confined oohmnytb 
as that th6y may retain sufficient strength to bear awaythb 
shingle along with them in their course, in order to preVeif^lfc 
from accumulating at any projectton traversing the fiiie of lt# pt6* 
greasy stich as the angle formed by the windward pier #Mi the 
fhdre; and then, after that anglo is completely fllMT/aiidaan 
hold no moro, paasing roand and depositiiig itself #itMfl tlm 
harl)onr, and at its mouth, as at present continnaBy happensi 16 
the more or leas interruption of Ite commerce* 



Tbete datimble and mosl importaBt objects* it U 'prosmned* 
may be attained by the conatrvction of a harbour on a prit^cqUe of 
iso&ATioN. The Bite of such a harbour may be cboaen on almost 
any point of a sand or shingle coast; a salient point woald, no 
doobti be the most favourable for our purpose^ although it might 
be formed in a bight, if found to be peculiarly suitable in other re* 
apecta. It is impossible to be more explicit here ; indeed, it 
would be improper to gi?e any general plan, without first aeeiuf 
the apot at which it were meaut to construct a harbour on this or« 
in hitt, on any principle- 
It will be evident that, if the projected harbour be completely 
isolated, and a free and efficient passage left for the shingle to 
travel unintermptedly between it and the shore, and aided by a 
revetment on the shore, it will be impossible for any accumula- 
tion to take place, either to windward or to leeward, or before 
the entrance of the harbour, to interfere with the freedom of in- 
gress or egress at any time ; but that it must be carried clear 
away by the confluence and joint action of the artificial and 
natural currents to leeward of the harbour. This, as must be 
obvious to any one at all acquainted with the nature and action of 
cnrrenta of water, and having any experience regarding the move* 
ments of shingle, is a matter entirely dependant on the figure we 
give to the harbour, combined always with a due regard to tbe 
■averal localities and circumstances at the spot. 

In the construction of an harbour of this description, it is not 
,to be concealed that some additional expenditure may, perhaps, 
become requisite, but great advantages are not to be obtained 
.without a corresponding sacrifice. And it may be observed, that 
tbe expense of its formation is all that it will be necessary to 
ingwci for if the harbour shall have been placed in a judidonsly 
selected locality, and well and carefully executed at first, little 
farther disbursements will be required ; for the work will be in 
.all its intentions complete* A small annual sum, however, it la 
efideat, ipuat be applied to the purpose of repairs and other inci* 
dental circumatances. 
An bairbour upon the principle now proposed, where a no/ too 
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greats biit-siiffioieikt depth of water c^n be foand, at a reasooable 
dietuioe from the 8hore» may, as has been already stated^ be coa« 
strvcted on almost any point of a shingle coast. The ^eatioa 
then will be, not as heretofore, in looking for a site* ** Where aco 
we to find a place where nature has already formed a kind of iai« 
perfect harbour at the debouchure of vl stream or streamlet, to 
assist onr efforts, and enable us to construct one at the least 
Mpense V hot, at what point of a dangerous shingle shore, and 
partipnlarly where there is no stream or back-water, it may he 
most suitable for the reception and secure protection of vessels 
in distress I There we plant an isolated harbour of refuge. 

The breakwater of an harbour thus constructed would afford a 
certainty of ingress and safety, under all circnmstanoes, and at all 
times of tide, to vessels drawing 22 feet water ; for, in short, it 
is only by carrying the mouth of the harbour into a suitable depth 
of water, and consequently at an additional expense, that a 
shelter for Teasels of any tonnage may be obtained. 

The figure of the isolated harbour will, of course, be modified 
according to a variety of local circumstances. The form best 
adapted, generally speaking, however, for the free passage of the 
shingle behind it, as well as to get rid of the shingle to leeward, 
is that in which the angle, formed by its longest sides, is made to 
rest npon the shore, presenting the shortest aperture for the pas- 
sage of the shingle ; and by means of the leeward side having a 
wedge shape, and thereby enabled to give a slanting direction to 
the natural current, so as to co-operate with the artificial stream 
in-shore, in carrying forward the shingle (after it has passed the 
harbour) 9 and preventing the formation of a bank to leeward. 

From the existence of several very awkward shingle banks, 
immediately to the eastward of Dover harbour (formed, in all 
likelihi^, or aided considerably in their formation, by the reme- 
dial prbcess of artificial scouring so much in vogue, and so much 
relied on in that port), no small degree of investigation intoJocal 
matters, and mqch consideration ai|d address would be necessarily 
employed before it could, with any degree of confidenpe,. be 
adapted to Dover ; that is> if the conservation of the present 
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eotrance to Ihe harbour be an indispensable eonditloD, m ttM fv$ 

fUMi. Yet, iiotwithsfanding of these vntoward cire«m8taiieee» « 

harbour, upon this principle, might still be constructed enreo 

there; but it wooM necessarily be of limited extent, Its area nei 

exceeding ten or twelve acres at high water. Bvl this, or less 

than this, would perhaps be quite sniBdent at that port as a packet 

station. 

Th^re are, however, several places not very distaat from DOFieTi 

at which snch a harboor as that now proposed might be eon« 

•triiet^ with emry possible advantage, if totally Independent of 

the present harboor at Dover. 

WM. TATT, a». 

)5« ItOndon-atreati Fitxroy-squart* 



REPORT OP TRANSACTIONS OF THE INSTTTUTIOI* 

OP CIVIL ENGINEERS. 

(Continued from p. 373, rol. xii.) 

The minutea of the drscossion on the brick beam having been 
re]^d,Mr. Brunei stated, according to his experiments^ continued 
during three months, every thing was to be attributed to the iron 
hooping. His experimental structure had cracked in several 
places^ these cracks had been filled up with cement, and the arch 
had finally broken in a fresh place. Had the strength of the 
structure depended on the cement and not on the iron, the arch 
would have gone at first. 

Mr. Brunei then described his method of measuring the tensile 
force of iron hooping in structures of this nature. To ihe under 
side of each of two pieces of wood Joined by a hing'e, is attached 
a beam of brick jind cement, with iron hooping. Weights are 
laid on the upper side of the wood at the joint, and supported 
simply by the tensile force of the iron. 



6n the Strata of Stone in the neighbourhood of Whitby* 

By N. King. 
This paper, accompanied by specimens of stone^ in cubes, de- 
scribed generally the nature and properties of the stone from 



Wbiiby. Specimensy umilwr to those presented, had been t^ted 
)^ a hydro^mecliaiiical presa at Messrs. Bra^iiih and Robiiisoii's^ 
aad their woights^ and their fracturiog pressure per square iacbf 
ans tabulated for the different kinds of s^ne. 



March 13, ]j838. 
Joshua Fisld, V.P.^ in the chair» 

Oft ti» Floating Bridge across the Haroosse from Devo^port to 
Torpoiat. By James Rendel* M. InsU C.E» 

The ioatiDg bridge noi^ described is nsed as a system of oom« 
maaicatioa betwixt the opposite shoros of the Tamar, a littk to 
the north of Deroaport. The width of.tba river at this ska is 
9660 feet, at high water, and its greatest depth at spring tides, 96 
hcU The ordinary velocity of the stream is 3j knots an honr^ 
hat wider heavy land floods it is InoreaBed to 5 knots. The liaa 
ef passage is directly at right angles to the current; this, oooi* 
bined with the exposare of the site» and the rapidity of the ear* 
nat, rendered an attempt to apply a twin boat, siaiilar to those 
at Dondee, a total failure. 

The floating bridge is a laige fl#t-bottomed vessel, of a breadth 
or width nearly equal to its length, namely, 60 feet long and 60 
feet wide, divided in the direction of its length into three divisions } 
the middle being appropriated to the machinery, and each of the 
side divisiens to carriagesjand traffic of all kinds. These side 
divisbns have deeks> rused from 2 feet to 2 feet 6 above the line 
of floatation ; and carrii^s, horses, &c, pass on and off the deck 
by strong commodions platforms or drawbridges, communioatiagf 
with the landing-places, and over which carriages of all kinds 
drive on and off the bridge without difficulty or ioconvenieneB. 

The bridge is guided in its passage by two^chain«, whieh» 
passing through it, over cast-iron wheels, are laid acros9 the 
liver, and secured to the opposite shore ; thus formiog, as it 
Wttf^, a road, ahrag which the bridge if made to trav^ fprwurd Mid 
hack from shore to shore« The peripheries <tf the wheels aie oaot 
with aockets, fitted to the links of the ehaio, so that whon th/6 
wheela are slatiaiiary the bridge 14 Aopr^d by tiftV A^im ; whiii 
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the wheels revoke^ the bridge mdves in the opposite directioiu 
Two steam engines^ of 1 1 -horse power eftch» are employed to torn 
th«Be wheels* The author then describes the details of the wood- 
work, and the dimensions of the several parts ; the drawbridge 
and the landing-places, or inclined planes, formed on each shore; 
the galleries, the engine-hoase and machinery, the chains and 
balance weights, the accommodation and regnlattons of the bridge. 

The pecoliar feature in these works are the balance weights. 
There would have been great difficulties in fixed moorings ; the 
ends of the chains are attached to weights* suspended in shafts 
sixteen feet square and twenty feet deep, sunk in the landings 
place above high-water mark. The weights are cast in iron 
boles, loaded witb about five tons each. Thus the additidnal 
length, requisite when the vessel is in the middle of the river, is 
obtained. Were the chains fixed to tlie shores, they would be too 
short, and consequently unnecessarily strained at this time, or so 
long as to allow the vessel to make lee-way in her apprsach to 
the landlng-plsce. This is altogether avoided by the balance 
weights ; for as the vessel leaves the shore, the weights rise and. 
the chains lengthen, so as to adjust themselves to an easy cmrve ; 
and as it approaches the other shore, the balance weights on that 
side fall, the chains are shortened, and the drawbridges or plat- 
forms are brought straight and steadily to the landing-places. 

The economy, both as regards first cost and annual expenses 
of these floating bridges, no less than their superior aoeommoda* 
tion to every other mode of crossing estuaries, has already given- 
Mr. Rendel the opportunity of establishing several : the latest 
was that, at Southampton, across the Itchin ferry, over which 
there are twelve coaches daily, and great carriage traffic, although 
the public have the option of crossing a fixed bridge over the same 
river, and only a short distance farther round. 

The Lords Commissioners of the Admiralty having sanctioned 
tlie establishment of a similar bridge across Portsmouth Harbour 
fitHU Portsmouth Point to Gosport Beach, a bill is now before 
Fbrliament to incorporate a company for carrying the work into 
•ffect. : The- great national importance of this harbour, and the 
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irtU-klkowD jftlouiy of the Board of Admiralty in all matters, 
condeeted with ito economy, furnish the best proof of these 
Wdgest though reqairing chains to be laid across the river, do 
Mt oceasioB the slightest impediment to the navigation or tidal 

currents. 

The paper on the floating bridge having been read, Mr. Rendel 
sUted that the chains were kept bright by the robbing which 
they nceired on the bed of the river. The bed consisted of mud 
and act of gravel ; the chains only scoured, and did not percep- 
tibly wear. The chains which have been in use four years have 
not been sensibly diminished. They had tried chilled segments 
—these wore the chains ; they consequently returned to good 
grey iron. Three sets of segments are worn out in the course of 
a year. In reply to a question respecting the deviation of the 
bridge under the action of the wind and current, Mr. R- stated, 
that he had never known it diverge more than by its breadth, or 
fifty feet ; owing to the particular form of tlie bridge, and the 
small draft of water, the current had but little effect. 

The usual weight of the babmee boxes is five tons ; but in 
bard wenther it is usual to add a ton more. He conceived that 
BO comparison could possibly be instituted betwixt the relative 
advantages of the floating bridge and the twin boat; the latter 
requiring very expensive wharfs— those at Dundee, for instance, 
bavi«g coet upwards of ^,0001, and still there is much attention 
and care required in bringing the boats to their piers. But the 
floating bridge requires no such expensive appendages ; the chains 
6n which it works, when the wheels are in motion, becoming the 
most secure fastening when the engines are stopped. The chwns 
also act as a pilot and crew, two persons only being required in 
a vessel of this kind, via. an engine-man and one on the decks to 
attend to the drawbridges. 

Mr. Vignoles remarked, that the plan now proposed would ob- 
viate many difficulties which occurred in the case of xail-roads ; 
tbere were many utuations in which the floating bridge might be 
adopted with great service, and be could not refrain from ex- 
pressing bis admiration of the great foratbought, sUU; and daafgn, 
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^hich were here exbibited-'^t tbe minntenets witb wbkti the 
details bad been studied, and, not the least, tba adaptattoa of tiM 
balance vreights for the chains ; the cbuns not haTiBg elongnted, 
proves of itself bow completely tbey answered tbrir iatended 
pnrpose. — — 

Mr. Brunei stated that the new system of poling boards wbicb 
be bad exhibited to the Institution had been very soccesafiiL 
They had supported ground in which the water was as sii to one ; 
the water passed through them and the men pushed on ; tbt aiaa 
could not have stood to the work without them. 
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Hfjst of Hatentis 

Granted in Scotland between 22d August and 22d September, 1838. 

To Charles Dodd, of Craven-street, Strandy in tbe eonaty of 
Middlesex, gentleman, in consequence of a commaoieatioo made 
to bim by a foreigner residing abroad, for aa invention of 
certain improvements in the constrnciion of railway Iram-roadsy 
and in tbe structure of tbe earriages to be used in theaaid iail« 
Ways or tram-roads, and also of certain apparafoa applicable to 
tbe cleanitig and preserving of railways and tram«roada.-^23d 
Aagnst. 

To Arthur Dann, of Stamford-bill, in tbe oeunty of Middlesest 
gentleman, for an invention of certain improvements in the 
mannfacdire of soap.^— 24tb August. 

To Ambroise Ador, late of Leicester-square, in the county of 
Middlesex, but now of 29, Roe de Faobonrg Mont M^rtre, in 
tbe cify of Paris, and kingdom of France, chemist, for an in- 
vention of certain improvements on lanpe or apparatus for 
prodndng or affording light.— 28ib Aagnst. 

To Charles Phillips, of Chipping Norton, ib tbe county of Oxon, 
surgeon, for an invention of improvements in apparatus or ma« 
cbtnery for punching, bending, cattiag^ and joining nietali and 
Ibr boldiiig or securing metal to be pundicd, bent, col, or othe»- 
wise operated on, parts of wbicH mediineryaxe edepted to 
ptriohn gone of these operations On pther inateriala.-*-3pdi 
August. 
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To Job Catler» of Lady Pool-lane, Sparkbrooke, in the borough 
of Birmingham, in the county of Warwick^ gentleman, and 
Thomas 'Gregory Hancock^ of Princes-Btreet, in the borough 
of Birmingham aforesaid^ mechanist, for an invention of an 
improved method of condensing the steam in steam engines^ 
and supplying their boilers with the water thereby formed'*-*- 
3l8t Atignst* 

To Charles Fitton, woollen ttannfachirer, and George Colliei^^ 
mechanic^ both of Cumberworth Half- Wakefield, in the connty 
of York, for an invention of improvements in power-looms.— 
6Ui September. 

To Charles Haiioedc, of Oro8vener<-plaiee, Hyd<*park*aom€r, im 
the connty of Middlesex, animal painter, for an invention df 
certain improved means of producing and applying figured 
aiiriaces suok and in relief, and of printing therefrom, and also - 
ef mopUiDgt stampiag, and en^bossing*— 13th September. 

To Saraael Hall, of Basford, in the county of Nottingham, dvil 
engineer, for an invention of improvements in steam engines, 
lieating or evaporating fluids or gasses, and generating steam 
or vapours. — I5tU September. 

lb Jeseph Williaia Curtis, of 8tamford-»street, Blackfriars-road, 
in the county of Surrey, civil-engineer, (br an invention of oer- 
tian improved machinery and apparatus for facilitating tra** 
veiling and transport on railways, parts of which are filso ap- 
plicable to other purposes* — 17th September, 

^o lliotfa* Rebinson Williams, of No. ai, Cheapside, io the 
city of London, dvil englnee!^, for an invention of certain im- 
provements in machinery for spinning, twisting, or curlihg 
ai^d iffaving horse hair a^d other bairs^ as well as various 
fibfoiiaaeMai|of?f^ — Idth September. 

ll» Areklbald M'Lelko, ef the city of Glasgow, oeaeh^buUder, 
lor an invention of certain improvements upon the springs and 
braces of whieel carriages, and upon the mode of hanging sucji 
y — il^i September, 
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SEALED IN ENGLAND* 

1838. 



To John Kejn, of Sutton^ in the parish of Prescot, in 
the county of Lancaster^ copper-smelter^ and William 
Thompson Clouffh^ of Eccleston, in the same parish, for 
their invention of a method or process for the mannfactore 
of sulphuric acid finom copper ore, copper r^;ulus5 and 
sulphuret of zinc. — Sealea Slst August— 6 months finr 
inrolment. 

To Morton Balmanno, of Queen-street, Cheapdide, in the 
city of London, merchant, for his invention of a new and 
improved method of maldng and manufiicturing paper, 
pasteboard* felt, and tis8ues.->-8ealed 6th September — 
6 months for inrolment. 

To John Frederick Bourne, of Manchester, in the county 
of Lancaster, engineer, and John Hartley, jun«, of the 
same place, engineer, for their invention of certain improve- 
ments in the construction of whe^ to be used upon rail* 
ways and other roads ; and which improvements are also 
applicable to the construction of wheels in general. — Sealed 
6th September — 6 months for inrolment, 
. To Miles Berry, of 66, Chancery-lane, in the county of 
Middlesex, patent^igent, for certam improvements appli- 
cable to certain parts of the process generally used for the 
manufacturing and refining of sugars, being a communica- 
tion from a foreigner residing abroad. — Sealed 6th Sep* 
tember— 6 months for inrolment. 

To Timothy Burstall, of Leith, in that part of the United 
Eii^om called Scotlsmd, engineer, for his invention of 
oertian improvements in the c^am engine, and in tihe ap- 
paratus to DC used therewith, or with any other construction 
of the steam engine or other motive power, for the mofe 
smooth and easy convevance of ^oods and paaaengers on 
land and water, part of which will be implicalde to wattr 
power.— Sealed 6th SeDtember— 6 montna for inrolment. 

To Heniy Gibbs, of Birmingham, in the county of War- 
wick, J[)Utton manu&cturer, for his invention of an improved 
perforated button,— Sealed 6th September— 6 months for 
inrolment. 

To Joseph Brown, of the Minories, in the liberty of the 
Tower of London, upholsterer, for his invention of improve- 
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ments in beds^ bc&b, chain, and other articles of funitiir^ 
to render them more suitable for travelling and other par* 
poses. — Sealed 8th Septembei^-»6 months for inrolment. 

To James Uhic Vancher, of Geneva, in Switzerland, but 
now residing at Manchester, in the county of Lancaster, 
gentleman, for his invention of certain improvements in ftre- 
eneines, watering engines, and other hydraulic machines 
ana apparatus for raismg or propeUing water and other 
fluids, some of which improvements are also applicable tor. 
steam engines, — Sealed 8th September — 6 months for 
inrohnent* 

To Heniy Dunnington, of Nottingham, lace manufiuv 
torer, for his invention of improvements on machinery em^ 
~ in making framework knitting or stocking fabrics^ 
led 10th September— 6 months for inrolment. 

To Alexander Southwood Stocker, and Clement Heeler^ 
m an uf JBi c turers, of Birmingham, in the cdunly of WarwicJc, 
tot their invention of improvements in straps for wearing, 
apparel.— Sealed 10th September — 6 months for inrolment^ 

To Ambroise Ador, of Leicester-square, in the county 
of Middlesex, for his invention of certain improvements on 
lamps or apparatus for producing or affording light*— 
*— Sealed 13th Septembex^6 months for inrolment. 

To Joseph Hall, of Over, in the county of Chester^^ 
phjmber, for his invention of improvements in the manu« 
mature of salt— Sealed ISth September— 6 months for. 
inrolment. 

To John Chanter, of EarUstreet, Blackfriars, in the 
county of Surrey, Esq., and John Orantham, of Liverpool, 
engineer, for their invention of improvements in furnaces 
fhr steam boilers.— Sealed 18th September— 6 months for 
inrolment. 

To Edwin Bottomley, of South Crossland, in the parish 
of Ahnondburjr, in the covaaty of York, clothier, for his in« 
vention of a certain improvement or improvements amdi* 
cable to power and hand looms.'— Sealed ISth Septonbtr 
—6 months for inrohnent. 

To Edward Massey, of King-street, Clerkenwell, in the' 
ooonty of Middlesex, watdi-mfUEer,for his invention of im« 
provements in watches and machines for keeping time.— ^ 
Sealed 13th September— 6 months for inrohnent i 

To James Wapshare, of Bath, in the county of Somerset,, 
gentleman, for his invention of certain improvements ia> 
the application of heat for ^e purpose of diying wo^ 



WMlIn 7«fii% woolkii d0tli% and od^ 
kBpravementB oonnected with the use of the {Mvm ia the 
process of dressiiig or finishing wocdlen doths.— Seskd 
Idth September*- 6 months fw inrobnent* 
, To Thomss Wilkinson, of the Qoadrant, R^^t-stiw(^ 
ironmonger and engineer, for certain improvements in tkf 
oonstruction of tram or nulway s, and in the canisges to ha 
used therecm, being a commiHiirati<m from a foreigner re- 
siding abroad* — Sealed 13 th September — 6 m<mths for inrol* 



To Thomas Swinburne, of South-square, Gray's-imi^ 
Baq., toir his invention of certain improvements in water- 
ohMeta, and other convoiiences of the kind. — Sealed l^th 
Smtember — 6 months for inrohnent. 

To Archibald M^IjeUan, of the city of Glasgowj coadi« 
builder, for his invention of certain improvements upon 
the springs and braces of wheel carriages^ and upon the 
mode of hanging sudi carnages, — Sealed iSth September 
•r«6 months for inrohnent. 

To Frederick Le Mesuri^, of New-street, St Peter's 
Bort, in the island of Guernsey, gentleman, fcnr his inreHv 
lion of a certain improvement or certain imi»ovements in 
the construction of pimips fiv raising water or other fluids* 
•v^'-Sealed ISth September — 6 months for inrohnent. 

To Sir Hu^ Pigot, of Foley-plaoe, in the pvidi ef 
Samt Maryle^Nie, and county of Middlesex, nlnt, for 
his invention of a certain engine or engines usefol as steam 
engines, pumps, or propeUets of tessds or madutteiy* — 
Snied ISth September — 6 months finr initdmant. 

To William Day, of Gate-street* in the parish of Saint 
Ojlea-in-the^Fidds, in the county trf* Ididmesei^ U Aqgrt^ 
pher, for his invention of an improved mode or method eC 
MpjMng and combining tinAier and othnr mafcerialg uted 
in tke constraotimi of ships or vesselay masts, yards, bea^(i% 
Mars, bfU^es, jmd various other pwrposest^-rSealed MMr 
oifrtsmber— 6 liionihs for inrolment. 

To James Nasmyth, of Patricrofi^ near Manchester, ia 
the oaunty of Lancaster, oBsmeer, for his iuvenftieii of cer- 
tain impronaDBeiita in maminery, tools^ or J^xparattts for 
cutting o» planing melab and other aubstaHaes^ wd m 
securing or fostewng the keys or cottars used in sudi m%* 
ddfisry, and other machinery where keys or ealteni Are 
iMnttio^. a|^ilied.^Seafed SOth September— S oMlblto 
foriflit^MAU 
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To Robert WUHam Sievier^ of H^nriettanitiseet, Caven- 
dish-square, in the county of Middlesex, gentleman, for 
his invention of certain unprpyexneats in rigger pulley 
bands for driving machinery, and ropes and lines fbr other 
purposes. —Sealed 20th September — 6 months for in- 
rahaient4 . 

To John Thomas Betts, of Smithfield-bars, in the city 
of London, rectifyer, for improvements in the manufacture 
cifffXLf which he intends to denominated^ Betts' patent 
gin,'' or ^^ Setts' patent stomachic gin," being a commu- 
nication from a foreigner residing abroad* — Sealed 21st 
September — 6 months for inrolment. 

To James Walton, of Sowerby-bridge, in the parish of 
Halifu:^ in the county of York, cloth dresser and fiiezer, 
lor his inventiim of certain improvements in machinery for 
making wire cu*ds for carding cotton, wool, silk, tow, and 
other fibrous substances of the like nature, — Sealed 21st 
September — 6 months for inrolment. 

To Emile Alexis Fanquet Delame, jun., late of De- 
ville, near Rouen, in the kingdom of France, but now 
lesiding at Bacon's-hotel, Saint Paul's Church-yard, in the 
city of LfOndon, c|dico-printer, for certain improvements in 
prmting and fixing red and other colours, in which red 
ferms a constituent part, upon cotton, silk, woollen, and 
other fiibrics. — Sealed 27th September— 6 months fcr 
inrofanent. 

To John Hughes Rees, of Penymaes, near Ilanelly, in the 
comity of Carmarthen, Esq., for certain improvements in 
the machinery applicable to the raising of ^ water, for pro- 
pelling boats, carriages, and other maclunery, being a com- 
trmnication from a foreigner residing abroad* — Sealed 27th 
.8m|tember— 6 months for inrolment* 

To Edmond Henze, of Fenton's-hotel, St. James's-street^ 
in the county of Middlesex, merchant, for improvements in 
the manufaotore of dextrine. — Sealed 27th September — 
8 Blontihs for inrofanent. 

Td John Joiseph Charles Sheridan, of Ironmonger-lane, 
in the city of London, x^hemist, for his invention of an im* 
pMvteieM in the manufacture <tf soap. — Sealed 27th Sep- 
tfinber— 6 months for inrolment. 
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7b W11.LIAM FouRNBSS^ of LeedSy in the county of Vorkp 
painter, for his invention of a certain improvement or 
improvements in ventilating pits, shafts, mines, wells^ 
ships^ holds, or other confined places, — [Sealed 16th 
November, 1837.] 

Thb Patentee describes his invention in the following 
manner: — ^^^ My improvements in ventilating pits, shafti>» 
ynines, wells, ships' holds, or other confined places, consist; 
in a peculiar construction of apparatus adapted to such 
purposes, and in the application of a rotary fan thereto, as 
an exhauster, to draw the foul air therefrom ; and, in order 
to fiu^tftte the following more particular description of 
my improvements, I have attached to these presents four 
sheets of drawings, and marked the same with figures and 
letters of reference. 

., ^ These drawings, iUustrftting the d ^tails of my improver 
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mentfl, are representations of the apparatus as peculiarly 
applicable to ventilating shafts and mines ; but it will be 
obvious that a slight variation in the construction only, 
will be necessary to apply the same to wells, ships* holds, 
and other confided jplwbdL 

^ Plate IV., fig. 1, is an elevation of my improved appa- 
ratus ; and fig. 2, a plan of the same ; *, *, Ar, *, are two 
side plates enclosing an ordinary rotary fim, which is Biade 
to revolve ty means of the speed pulleys ZfZ,z; around 
the fiui are weather boards or shields a, a, a, to prevent 
any accidents, but cm be removed if necessary ; between 
these boards the &n delivers its air ; b, b, two side pipes, 
which are bolted fast to the side plates k, k, k, k, and also 
to the foundation plate m, m. The dotted lines d, d, on 
the stone-work, show the wind ro$ul continued through the 
same to communicate with the cast-up pit c ; n, n, is the 
ground line, or the siuface of the earth. 

^ The apparatus in the drawing is represented out of 
Inotion ; when required to be used, the door d, must be 
closed, and the two valves a, a, a, a, to be set open to any 
pecessary extent, and kept open by the catches y, y, affixed 
to the side pipe; the pit c, having a communication with 
the whole of the shafts in the mine, or part of them, each 
ihaft is atf opening for the atmospheric air to < cast down f 
the vacuufi formed by the revolutions of the ftm, draws 
i&e air through the bottom workings or passages in €ti€ 
mine, sweeping all noxious gases, &c. away with it, ittid, 
Iqr Ala means, rendering the mines, or any other placf 
teqtiiring ventilation, quite clear and wholesome. 

** Should aay accident happen to any part of the ma* 
(Dkhlety, Ae ventilation would be stopped; in .order t4> 
lt««ipup the ventilation, the following method is pursued :— 
i, b, b, by shows the extremity of a passage or eupoU 

iHttklg n direct couftd frotti this east-up shaft e, to fti^ 



Wttom of the tngiiie tiSmney £; /y/, the passage from 
the^pst to tktt inBide o£ ehimnej ; ff, g^ g^ fig. 0^ r^csmto 
a steam pipe connected with the boiler of the engine^ widi 
holes pierced through it, and covering the siorface of flie 
pipe on that side next the chimney. Shut the valvei at 
a^ a, a, a^ and open the door dy which leads into the up^* 
east shaft c \ the mreftetion caused by the boiler fise 'in 
ibe ehinmey^ causes a current of air to be drawn to it;. 
The steam pipe g,g,gyVi the Plan, fig. 2, is represented 
by €, e, in the idevation ; when the engine is standing, tiie 
sleam in Ae boiler is useless, turn it into the pipe aboro 
desanbed, and mixing with the gas coming in C0Hta<$t witb 
tbe fire oc flame in chimney b, it brings the gas bdow 
firing point, and prevents it from igniting; the steam at the^ 
same time causing a partial vacuum, fedlitates tbe veld^Hjf 
of the air passing through the works of the mine, oi^ an^ 
other place it may be applied to. 

<' Should there want new brasses, take out the cotter jpin 
at A, slacken the nuts t, «, i, remove the headstodcs suffi-* 
dently back to clear the coupling A ; the speed pulleys 
can be then lifted ofi^ and the brasses examined, without 
disturbing the fan or shaft. 

'^Rgure 3, represents, at B, B, b, b, a fism entirely 
open at its outer diameter; a, a, a, a, the two side pipes 
which are the passages for air, the inlets or air passaged 
through the plates e, e, e; tf,e,6, are exactly tlie size of the 
fen in breadth, and of such dimensions in depth as to aDo^ 
fhe throttle valve at », #, to bed against it. The form and 
aperture of the inlet is shown in fig. 7y at », of, x, x^ 
as also the fan p, the dotted line c/, </, shows the valve 
supposed to be situated in the inlet or supply pipe^ and 
can be opened or shut, as necessity may require : <r, c, tf, €^ 
repres^nt9 the flange of side pipe^ for the puipose of bolt* 
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ing it to 6^ CfBy e, e, e. In fig. S, d, d, the Aotted lilies 
diow the inrind roads through the stone-woik g, gygyfy c» 
the driving pulley* 

' *»Fig. 4, K, K, shows Uic fan race; w, w, the wind 
road fhrough the side pipes; x^ x^ the throttle or %\^ 
vidre ; ' s> 8^ the stone-work for the foundation* 
f '^figure 5y represents an horizontal fan F, p> f> f» 
open at its extreme diameter, same as figure 3; w, 
w, Wy a round iron or other metal rim, with a passage 
through it the exact size of the fan, as a supply inlet or 
wind road, which forms a communication with the shaft or 
pit P, P ; r, r, r, r, a ventilator fixed beneath the ftn, to be 
of sufficient diameter to admit of any required quantity of 
air: g, the step or bearing for the axis of the fim to run 
iqpon. Fig. 6, l, l, represents the top side or phiin view 
of the ventilator r, r, r, r, in fig. 5. The contingent power 
for keeping up the ventilation in cases of accident, in fig, 
3,' and fig. 5; the same as what is resorted to and de- 
scribed in figs. 1, and 2. 

^^ This invention is also applicable for all purposes of 
exhausting air, gai^es, and caloric. 

^ An example is found on Plan 4 : «, tt, tf , ti, represents 
a furnace ; n, r, a fan open all round its diameter; W, w, 
yfy w, the exhausting pipes delivering into the fan n, n. 
Fig. 9, /, /, /, /, a stove for the purpose of drying cores, 
loom, &c. ; /i, A, A, /i, an opening to the depth of the flue, 
to allow the heat to ascend into the stove /, /, (, /. The 
apertures in the sides of the furnace used for the purpose 
of turning in the blast in this plan is reversed, namely, 
the air is drawn down the furnace through the f^>ertures 
along the flue, represented by darts, which is walled with 
fire bricks 6, by b, b, 6, by by b, by to the fan B, n, and then 
delivered into the atmosphere. 
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^Bj till* method metals^ espedatty iron^ i^iU be greatly 
iHipfnnred in quality ; the metal when in fusion will the 
more reacfily take up the carbon of the coke. 

** The fire is lit on the top of the fiirnace, and drawn 
down <m to the metal; the weight of the metal^ &c. fol* 
lowing down as the combustion advances, feeding the fur* 
nice at the top as usual. For the purpose of a blast,. 
erect a covering or building of brick or other substancei 
am either figure 3, or figure 5, perfectly air-tighl^ 
biii^ing the air fiN>m the outside of the building beneath 
the floor, to connect with the side pipes a, a, in figure 
S, or the* inlet w^ w, vr, in figure 5, or the side pipes in 
fignrea 1, and 2 ; opemng any unlimited number of '.open* 
iligs in the sides of the said building, and attaching pipeu 
thereto for the purpose of- conveying air to the place re* 
qpnred ; by this nieans a superior blast may be got, ftr 
aorpafising any now in use, and with less power. 
."''^-Having now described my improvements in ventUating, 
&C., abd, as above stated, illustrated the same by showing 
its perticnlar application to mines, I wish it to be under- 
stood that I claim, as my invention, the peculiar construc- 
tion and qipHcation of the above described apparatus for 
the purposes, of ventilation/^-^ [/nro/fe</ in the IhUs 
Chtg^lOfficey May^ 1838.] 

' Specification drawn by Messrs. Newton and Berry. 



To JosiAH Pearcb Holebrook, of Devonshire^lace^ 
Edgeware-road, gentlemauj for his invention of an im^ 
proved method or improved methods of propelling vessels. 

' —[Sealed 27th February, 1838.] 

T*is improved method or improved methods of propelUng. 
veaaels, consists or consist, firstly, of an improved paddle 
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^eh^ tli( paddles of which are Qot &(ed radially^ but 
move upo^ their centres ; and secondly, of a paddlf^ wb(^ 
the paddles of which are fixed radially^ as ia the CQimneii 
pf^ldle wheels hut which is, ia other rcspect9j gr^atiy 
varied aiid improved. 

Andy firstj of this ixpproved paddle wheels in which the 
paddles are not fixed radially, but move uppn th^ir oentrea* 

Plate v., Gg« 9^ is a side view of a wheel oqiiatru<;ted 
on this plan; and fig. 10, a sectional vi^w, showing miirQ. 
dear^ the essential parts of the wh^el. Hie wheel ^liata 
of five principal piirts, with their Qomiimona and vp*. 
pondages ; namely, an octagonal fi»mework in two piinlld 
pieces ; the paddles between these fininies ; a guide wh«^ 
to give the desired position tq the paddki ; a Oraok^ tQ 
which the octagonal framework and gw^ wheel ane oqq« 
i^ected in common ; and what is called a stac wheelj whieh 
transmits the power directly firom the end of the paddfef 
wheel shfdt to the outer cirde of the paddk wheel: a, at, 
a^*e the anns of the outer circle of the paddle vheel^ ter« 
miciating on thi; outer side in the octagonal iramework»|i]id. 
on the inper, in a nave which turns loosdyon a part of the 
orank before mentioned ; 6, c, d|, is a bar which passes from 
one part of the octagonal framework to another, interseel- 
ing two of the arms a, a, between the points b, and die^e^ 
are the arms of the guide wheel, which are connected on 
the inner side with the crank before mentioned, and pro- 
ject on the outer side a little b^ond its octagonal frame. 

The centre of the guide wheel is placed a little abova 
the centre of the paddle wheel. The paddle wheel and the 
guide wheel are connected together by means of two metal 
straps moving upon four pivots, two of which are fixed in 
the guide wheel, at the points /, and ff, and two at the 
points hj and i, of the bar b, c, d. The object of the lar 
6> c^ d^ being to obtain the two potitioos h, and i^tf^tw 
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b#ihe pilots of these straps, it is s6 placed in tile paddle^ 
wheels that if A drele were drawn i^dm the centre <^ th^ 
pflddk wheel, of the same size as a citcle drawn from the 
o^fitre df th^ guide wheel, passing through the points f, 
Imd ffy of the guidte wheel, and two radii dratirn ftoit the 
centre of the paddle trheel, Ittiermediately between the 
Mdii of the paddle wheel, between which radii the parts t^ 
tad t, are placed, the points of intersection of the circle and 
tiiese two radii would be A, and t. From the angles of 
the oMagohal framings and the extremities of the arms of 
the paddle wheel, pass eight strong rods p, j9, />, p, which 
hnce together the inward and outward circles of the paddle 
^heei. The pdddles /, /, ^ith the stems fixed to them, are 
J^taced upon these rods, and connected with the guide 
wheel by means of the rods A, which are called guide rods t 
Me eiid of which is attached, by means of pins, on which 
Aey turn, to the projecting ends of the arms e, of the 
gmde wheel, and the other end works upon pins placed at 
the extremities of the stems of the paddles. Each paddle 
0OMists of a plate of iron, ah iron half p»ipe with almost 
entirely closed ends, and three iron stems. A superficial 
tiew of One of tiiese paddles complete, is given separately 
hi fig. 13, and an end view in fig. 14. A superficial view of 
Hke heSf pipe is also given separately in fig. 15, and an 
end Ti^ in fig. 16. The half pipe, it will be observed, is 
placed by its edges against the iron plate, and upon this 
half pipe and plate aire placed tfie three stems, the whole 
bring firmly ikstene^ together. 

From the extremity u^ of an arm of the guide wheely il 
guide rod proceeds to a stem of the uppermost paddle, fig; 
10; while ftam another extremity r, of another arm of the 
golSe v^h^l, a guide rod proceeds to the stem of the lower-i 
m»l pftddle ; botlr stems having holes m them fbr pins for 
IM eomMlQff of tlteir iki^fieo^e gtMe rods. Any difec*' 
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tion given to either of these guided stenui will be maioly 
trtmdunitted^ by the hdf pipe^ to the other stems and tlie r 
other parts of the paddle ; and, thiis^ any twisting of the 
paddle is scarcely possible of occurrence* It is not nece»; 
s^ to have three stems to a paddle, nor is it absolutely; 
necessary to have the paddle constructed of iron, as I hav^ 
supposed it to be ; because it may be made of wood and 
ircm in various ways; but the method I have described is 
one which I think to be at once useful and strong. From 
what I have stated, it will have been seen that the paddle 
wheel and the guide wheel are attached and made to re- 
vdlve together, upon the principle of a well known method^ 
namely, by means of straps or cranks ; the distance be- 
tween whose working points is equal to the amount of the 
eccentricity of motion of the paddle wheel and guide wheel, 
and whose same points are in a direction parallel to the 
direction of the centres of the paddle and guide wheels* 
Every paddle in the course of one revolution of the wheel, 
assumes in turn each of the positions which the difi^rent 
paddies exhibit in fig. 9, or other positions correspotiding 
therewith. i 

In the sectional view, fig. 10, n, o, represents part of the 
paddle-wheel sbaft; a, a, a, a, the arms of the paddle 
wh^ connected together at their extremities by means of 
tile TOfJiBp^PfPfPf upon which the paddles /,y, turn; the 
inward arms a; a, of the paddle wheel terminating inwards 
in a nave firmly fixed to the paddle-wheel shaft; and the 
outward arms a, a, of the paddle wheel terminating in- 
wards -in a nave which revolves loosely upon the lower 
part of the crank /, m. Hitherto, the only connexions I 
have shown between Uic outer and inner circles of the 
paddle, wheel are the rods p, PfP,pi but in q, r, s, t, fig* 
10,andshown separately in figs. 1 l,and 12^]s represented tlie 
star wheel before mentioned^ which I have introduced fyt 
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the purpose of farther connecting the outer circle with the 
paddle-\rheel shaft. 

I call it a star wheels because it resembles in form. a 
wheel without a periphery or bounding lines. It is firmly 
attached by a nave to the extremity of the paddle-wheel 
shaft, and by the extremities of its arms (which are made 
of a bent shape for the purpose) to parts of the arms a, a, 
of the outer circle of the paddle wheel. By means of this star 
wheel, the outer circle of the paddle wheel is more directly 
moved by the paddle-wheel shaft, than by means of th 
Tod& Pf p^ p^ p, Mi^TL vihich. \\ie paddles move. It should 
properly be stated in this place, of this star wheel, that 
the peculiar bent form given to it in fig. 10, is not its only 
form ; because, according to circumstances, it may be bent 
differently, and may be superseded by a wheel with a rim ; 
the arms of which wheel need not be bent, but the ex- 
tremities of W'hich arms may be attached by means of 
rods, connecting other formed framings of the paddle 
wheel, and this then modified apparatus together ; but I 
would here observe, that the foim which I have given to 
this apparatus in fig. 10, is that which I consider generally 
to be most desirable. It should be here noticed that this 
apparatus is not seen in fig. 9 ; because being placed be- 
hind the paddle wheel, and its arms coinciding in direction 
with parts of the arms of the paddle wheel shown in that 
figure, it could not be exhibited in such a view of the 
wheel as is given in that figure. In a paddle wheel such 
as is represented in figs. 9, and 10, the measure of the 
eccentricity of the combination is equal to about one half 
of the distance between the centre of the stem of a paddle 
and the point at which the stem is guided ; but it is hardly 
necessary to observe, that this measure of eccentricity may 
be increased, and that, in proportion iis it is increased, the 
paddles, which are at the bottom of the wheel, will assume 
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positions more nearly vertical, and rt.e ve?«z. The con- 
verse of this proposition must be equally evident ; namely^ 
that in proportion as the distance between the two before- 
named points of the stem of a paddle is diminished, the 
paddles will also assume positions more nearly vertical 
ones, and vice versa. From fig. 9, it will be perceived 
that the arms of the guide wheel, upon which the two 
lowest guide rods are placed, are equally distant from the 
lowest arm of the paddle w heel ; and this will be found to 
constitute an important novelty in my plan of construction; 
for it is by this, or some like relative position of these two 
parts, that I am enabled to obtain such positions of the 
paddles as are shown in the figure. I have used a crank 
as a point upon which the guide wheel may revolve, and I 
have placed the guide wheel within the paddle wheel, but 
it is not absolutely necessary, either that the crank should 
be used, or the guide wheel so placed ; because a guide 
wheel upon a large eccentric centre might be used, and the 
guide wheel might be placed outside of, and on either side 
of the paddle wheel, though not, in my judgment, to so 
much advantage. 

My second improved method of propelling vessels con- 
sists of an improved paddle wheel, the paddles of which 
are fixed radially, as in the common paddle wheel, but in 
which the paddles are made to move from and towards the 
centre of the wheel, so that any degree of immersion of the 
paddles may be produced which may be deemed desirable, 
and the paddles may also be reefed occasionally. Thd 
method by which the paddles of a wheel may be made to 
recede from and approach towards the centre of a paddle 
wheel, is illustrated by figs. 17, to 2?, inclusive. Nuts are 
fastened to the paddle boards, and screwed to fit long screws, 
extending from nearly the centre of the paddle wheel to 
the rim of the paddle wheel j and these screws work itt 
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sockets at their extremities and other parts, having, near 
those extremities near the centre of the paddle wheel, small 
toothed pinions, which pinions take into the teeth of a reel, 
having the teeth of a crown wheel at each end ; this reel 
moving easily upon that part of the paddle-wheel shaft 
which is between the two circles of which the paddle wheel 
is composed : between the side of the vessel and the circle 
of the paddle wheel nearest the vessel is a. crown wheel, 
also moving easily upon the paddle-wheel shaft ; and be- . 
tween the crown wheel and that end of the reel before men- 
tioned, which is nearest the vessePs side, there is a small 
toothed wheel, whose bearings are fixed to the inner circle 
of the paddle wheel, which tokes both into the reel and the 
crown wheel, maintaining a Connexion between both of 
these parts ; while this small toothed wheel is so placed on 
the paddle wheel, that it does not take into the pinions of 
the screws of tlie paddles. In connexion with the crown 
wheel next the vessel's side is a clutching apparatus, to 
grasp at times the circumference of this wheel whenever 
the paddles are required to have their places changed, the 
operation of which clutch I shall hereafter describe. Fig. 
1 7, represents a sectional side view of a paddle wheel, taken 
at that end of the reel before mentioned, which is nearest 
the vessel's side; or to make myself more clearly understood, 
of a section made by a plane in the direction of the dotted 
line a, i, of fig. 18. In fig. 17, let the parts c, represent the 
paddles in section ; those marked rf, nuts fastened to them; 
let the parts e, represent the screws passing through these 
nuts, playing by their outer extremities in sockets^ and at 
parts near their other extremities in other sockets ^, and 
also in other sockets, by their other extremities h : upon 
squared parts of these screws, between these two sets of 
sockets last mentioned, are fixed small toothed pinions i : 
the part/y represents a section of the paddle-wheel shaft. 
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hj the crawn wheel m, being stopped, I shall, first, refer 
to fig. 21, and I shall suppose that the paddle wheel 
moves in the direction of the arrow against this 
figure. Now, as the paddle wheel moves round, it carries 
with it the small toothed wheel k ; and as this wheel k^ 
cannot move round with the paddle wheel agninst the teeth 
of the crown wheel m, without also turning on its centre ; 
and as this wheel it, cannot turn round on its own centre, 
without also turning round the reel /, it follows, that the 
position of the reel upon the paddle-wheel shaft will 
always be changing, while the wheel k, is in motion on 
its own centre. The reel being thus set in motion, let us 
refer to fig. 18, to perceive the effect upon the paddles. 
The reel, taking into all the pinions of the screws, will, by 
its motion, turn the screws on one side, in one direction, 
and the screws on the other side, in another direction ; and 
as these screws have their threads, some in one du^ction 
and some in a reverse direction, the effect upon these 
screws will be that parts of them will be continually evolv- 
ing firom and entering the different nuts; and as the 
screws are prevented by the combination from moving 
towards the centre of the paddle wheel, the nuts and, with 
them, the paddles will move towards the periphery of the 
wheel. Of course, if the paddle wheel revolves in a con- 
trary direction, the results will be contrarj\ By what has 
been said, and supposing fig. 18, to represent part of a 
larboard vheel, it will be perceived, upon consideration, 
that if it were desirable to place the paddles nearer the 
periphery of a wheel, while a vessel was in motion, the only 
operation which would be necessary to be performed, 
would be to bring the clutch into operation ; the motion of 
the engine would do all the rest. It would not even be 
necessary to firmly grasp the wheel m, but only to prevent 
it firom going as fast as the paddle wheel ; because a dif* 
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ference in speed of the wheel m, and the paddle wheel, 
would produce, only more slowly, the same effect that 
would be produced by totally arresting the progress of the 
wheel m, while the paddle wheel was in motion. By fig. 
17, it appears that the paddles would not be reefed, but 
only moved from their places; but by the same means that 
the whole of a paddle is moved, a part of one could 
also be moved ; and if a moveable part of a paddle were 
brought under cover of another fixed part, such a'paddle 
would really be reefed. It follows, that the modification 
shown in fig. 17, in order to allow of its paddles being 
reefed, only requires to have permanently fixed paddles, 
and small moveable ones pushed out beyond the fixed 
ones; and then, upon moving the smaller ones, under cover 
of the fixed ones, the paddles of the wheel would, in 
reality, be reefed. It will have been perceived, from what 
has already been stated, that the paddles in figs. 17, and 18, 
do not travel upon the arms of the wheel, but merely upon 
the screws, while the screws are partly attached to the 
arms, and partly to the nave of the w^heel 5 but there is 
nothing in this combination to prevent bolts from being 
fixed to the paddles, which bolts may slide upwards and 
downwards upon the arms of the paddle wheel; or the 
nuts of the paddles may be made of such a form, that 
they may do for bolts as well as nuts. In figs. 17, and 
18, the screws are represented as turning round, while the 
nuts advance and retire : but this is not absolutely neces- 
sary, because the screws may be made to advance and re- 
tire, bringing and taking with them the paddles fastened 
to them, and the nuts of the combination may be made 
alone to revolve ; for, suppose that the pinions t, \^ere not 
firmly fastened to the screws, but screwed within, and 
made to act as nuts upon the parts of the screws within 
them; theii; by the revolutions of pinions in different 
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directions^ the screwed threads w ithin them would cause 
the screws to advance or retire. In the case of such a com- 
bination as this, it would not be necessary that the screws 
marked e, should be screwed through all their length, but 
only through such a part as would be necessary for their 
working through the distance, through which they could, 
imder such circumstances, work. Until tlie clutching ap- 
paratus is brought into action, the paddles and their 
screwj, and the reel, and the wheel A:, and the wheel wi, all 
revolve as the paddle wheel revolves ; in fact, there is not 
the slightest action between any of the parts of which the 
paddle wheel is composed ; but when the clutch is brought 
into operation, then only is there any motion among the 
parts of the paddle wheel. When the paddles are desired 
to be pressed more outwards towards the periphery of the 
wheel, all that is necessary to effect this pui'pose, is to 
bring into slight contact the wheel m, and the clutching 
irons n, n, and to keep this contact until the paddles arrive 
at the positions desired. 

And having now fully described my said two improved 
paddle wheels, I declare that I do not claim as of my in- 
vention any of the parts of which the said wheels are re- 
spectively composed, as in themselves, and separately con- 
sidered new ; but that what I claim as of my invention, 
in respect of the first wheel hereinbefore described, is the 
general combination of known mechanical contrivances, by 
which the position of the paddles is varied, according to 
the revolution of the wheel, and, according to tlie degree 
of useful resistance required from them, in a more simple 
and efficient manner than by any other wheel, on the same 
principle heretofore in use ; and, in respect of the second 
wheel, hereinbefore described, the general combination of 
known mechanical contrivances, by means of which the 
paddles, although fixed radially, may be immersed to any 
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degree desired^ and may also be occasionally reefed. And 
I daim^ fiirther^ the application of the guide and star 
wheels, respectively modified^ hereinbefore described^ 
separately or conjointly^ to any other of the known 
paddle wheels, on the feathering principle ; ^d, also, the 
iseparate iqpplication of the contrivances or methods herein* 
before described, to differently immersing or to reefing 
the paddles of wheels when these paddles are radially fixed. 
— [InroUed in the Inrolment Office, August, 1838.] 



To William Nealb Clay, of West Sromwicb, in the 
county of Stafford, manufacturing chemist, and Joseph 
Denham Smith, of St. Thomases Hospital, in the 
borough qf Southwark, student in chemistry for their 
invention qf certain improvements in the manufacture of 
glass.— [Seeled 16th November, 1837-] 

This invention consists in the application of certain mate* 
rials in the manufacture of glass, not heretofore so used, by 
which we are enabled to obtain various descriptions of 
glass of an excellent quality, and at a reduced cost; such 
materials Imng used with the matters now employed, or in 
jnibstitution for some of the matters now used in the various 
mixtures for making glass, which is brought to market 
' iind»r various denominations, the names of such glass de- 
pending, in some respects, on the process through which 
it passes, and the uses to which it is applied ', but all glass* 
making may shortly be stated to be the fusing of silica at 
a great heat, with certain saline or alkaline substances, and, 
in aome cases, tlie oxides of lead at the same time* There 
mre probably no two glass*makers engaged in malcing glass 
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which is sold by the iame hame^ who woul4 agree as to iSbt 
mixtures to be used; and, as far as our experience goes, 
we have not found any two makers, either of flint glass, 
crown glass, plate glass, or glass under other names, who 
employ the same quantities of ingredients ; and, in aome 
-cases, diflSHvnt makers yary the materials from which the 
same nuned glass is manufactured. 

We are, therrfore, unable to set forth any general rule 
of glass-making for any of the various named glasses ; at 
the same time, the materials which we apply to the pur- 
pose of improving the glass manufacture in general, will, 
with greater or less advantages, apply to the various mixtures 
used by different glass manufacturers. We, therefore, pro- 
pose to give such mixtures of silex, and the materials 
ordinarily in use, with such quantities of the materials now 
to be newly applied, according to our invention, as will be 
suitable to the making of flint glass. 

The various processes of glass-making being well known 
to glass-makers, no description will be required for per- 
forming the same, such processes constituting no part of 

* 

our invention : nor are the processes of fusing of the mda^ 
tures, nor the subsequent treatment of the glass to produoe 
the various named glasses, changed or altered. The itiven* 
tion relating to the application of certain IMteriahi not 
hitherto so used in combination with stkx and oAier 
matters for making glass. 

And our invention consists, first, in the eppGaation of 
combinations and salts of barium, strontiilm, and feine ; 
and, secondly, in the application of granitic, or other rocke 
abounding with felspar. 

In using combinations, or salts of barLtim, or of eferott^ 
tium, we prefer the carbonates of barytes cr strontia which 
are found native in some parts of this kirigdom ; or other- 
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wise, for them to be in the state of sulphate of barytes ; in 
which latter case we mix a proportion of charcoal, or other 
carbonaoeous substances. 

In using combinations or salts of zinc, we preifer th^ 
oxide of sine which is formed during the preoesa <lf manu^ 
fiu^toring that metal. 

Mixture for making glass by combining combinations^ or 
salts of barium, with silex and other materials: Sand^ 
SfiO parts by weight ; red lead, 150 parts by weight ; carb. 
barytes, 145 parts by weight; carb. potash (peai*! ash)j 
112 parts by weight ; nitre, 7 parts by weight; some little 
oxide of manganese (the usual quantity). 

Mixture for making glass by combining combinations^ 
or salts of strontium, with silex and other materials : Sand, 
920 parts by weight; red lead, 150 parts by weight; carb. 
atrontia, 108 parts by weight ; carb. potash (pearl ash), 
112 parts by weight; nitre, 7 parts by weight; oxide of 
manganese as usual. 

Mixture for making glass by combining compounds, or 
salts of zinc, with silex and other matters : Sand, 320 parl« 
by weight; red lead, 150 parts by weight; oxide of zinc, 
56 parts by weight ; pearl ash, 112 parts by weight ; nitres 
7 parts by weight ; oxide of manganese, some little as usuaL 
In some cases we do not use red lead (oxide of lead), but 
then we double the quantities of carb. baiytes, carb. stron*^ 
tia, and pxide of zinc, respectively. 

Other descriptions of glass we make with the following 
mixtures: 



Sand ... .480 
Carb. baiytet . 300 
Caii>. 8oda(piiTe) 165 
Little oxidfe of 
maoganes^* 



TntMhf 
wdgbt. 

Sand .... 480 
Carb. strontia • 224 
Carb.soda(pure) 165 
Little oxide of 
manganese. 



rMftab^ 

wdglit 

Sand . . . .480 
Oxide zinc . .120 
Carb.soda(pure) 165 
Little oxiae of 
manganese. 



?6 
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Further mixtures : 


Paitoby 

weight. 

Sand .... 280 


Parts by 
weight. 

Sand . . . .960 


Chalk. ... 88 


Chalk .... 200 


8ulph.soda . • 84 


Sulph. soda . . 290 


Salpb. barytej . 90 
Charcoal • . 8 


Sulph. baiytes • 460 
Charcoal ... 40 


Little manganese. 


Little manganese. 



Pwtsby 
wr«ht. 

Sand . . . . 96Q 
Chalk. . . .200 
Sulph. soda . . 290 
Sulph. stroatia . 376 
Charcoal. . . 40 
Little manganese. 

These mixtures form cheaper glasses^ as they enable the 
manufacturer to use less alkaline or saline substances than 
before. 

We will proceed to give mixtures of the application of 
those rocks in which felspar predominates^ and which, at 
the same time^ contain very little or no oxide of iron ; as, 
for instance, a mineral found in Cornwall, and used in the 
potteries under ^he name of ^^ Cornish Stone ;" this we 
use in conjunction with common salt or muriate of potash, 
and we find these mixtures to afford good and cheap glass. 



Cpraish stone powdered 
fine as sand . . . 


ParU by 
weight 

. 100 


Fturtiby 

weight. 

Cornish stone powdered 
fine as sand .... 100 


Common salt . . . 


. 12 


Common salt .... 16 


or 
Muriate of potash . . 
Chalk 


. 16 
. 20 


or 
Muriate of potash ... 22 
Chalk 16 



Having thus described the nature of our invention, and 
the manner in which the same is to be performed, we 
would remark, that although we have given particular 
quantities of the various materials in the mixture, we do 
not confine ourselves thereto, and the glass mnnufacturer 
will readily adapt our imention to the object he desires : 
for, it vill be Seen that an .important feature of our inven- 
tion is, in some cases, to reduce the necessity of using so 
much red lead, and, in other cases, to dispense with the 
use of red lead altogetlier, and, in other cases, to reduce 
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the extent of using alkaline or saline substances, by tli6 
application of other materials. Hence, supposing a glass* 
maker is about to apply any of the substances herein menh 
tkmed, as constituting our improvements in the manufao- 
tore of glass, and supposmg him to have a particulaor 
mixture of his own, which, as before stated, is most gene* 
rally the case, he will apply some one or more of the 
matters herein mentioned, for it is not necessary that only 
one of the matters should be employed in any particular 
mixture. 

And we would have It understood that we lay no claim 
to the using of any of the other materials herein described, 
nor do we confine ourselves thereto, as there are other 
materials used in glass«making, for various purposes, and 
as is well understood. But what we claim, as the first part 
of our invention, is, the application of compounds, or salts 
of bariimi, strontium, and zinc, in combination with silica 
and other materials^ in the manufacture of glass ; and, 
secondly, we claim the application of granitic or other 
rocks in which felspar predominates, in the manufacture of 
glass, — [InroUed in the Inrolment Office, ISth Majf, 1838.] 



2b Richard Roberts, of Manchester, in the county of 
Lancaster, civil engineer, for his invention of a certain 
improvement, or certain improvements in steam engines, 
and also in the mechanism through which the elastic 
force of steam is made to give impulse, and to regulate 
the speed of locomotive carriages. — [Sealed 13th Aprils 
1832.] 

Thbrb are six ^tinct features of invention embraced 
under this patent ; first, a mode of varying the quantity 
of steam supplied to the working cylinder of a locomotive 
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*nffutt fay pecoliar constractkus of vatves ; eeeotid, tte 
mechanism by whidi irariable actions of these vahrea are 
Netted ; third, a mode of regukting the supply of viHer 
to the boiler ; fourth, a contrivance for preventing eiflier of 
the driven wheels rubbing upcm die rail when tiie earriage 
is passing over curved lines ; fifth, the adaptation of steam 
force to a break for retarding the progress of the carriage 
when required ; and, sixth, a peculiar mode of constructing 
the running wheels. 

We regret that the length of this specification, and the 
magnitude of its drawings, prevent us firom giving it in de* 
tail; but we shall point out the manner in which these 
•objects are to be carried into effect, and have no doubt but 
that they wiU be perfectly understood by our readers. 

Instead of the ordinary slide valve for opening and doo* 
ing the induction and eduction passages of the workuig 
cylinder, the Patentee employs a cylindrical or prianatit 
tube, working within a corresponding tube or bo^ ind 
fomished with the necessary openings for allowing the 
steam to ingress and egress. The construction of this 
Apparatus must be obvious to all acquainted with steam 
engines; but a second similar apparatus is connected 
with this, forming a similar sort of valve for the admission 
of the steam, but sul^ect to a smaller action ; so that 
though the first-mentioned slide valve acts as in the ofdi- 
nary way, the quantity of steam admitted to the valve box 
win depend upon the extent of action or opening of the 
second valve, through which the supply of steam passes 
from the boiler. 

The action of both these valves is derived much in the 
usual manner, by jointed rods or levers fit>m some of the 
moving parts of the engine ; but upon the lengAs of some 
of these rods or levers will depend the extent of the actibtt 
of the valves. It is, therefore, contrived that una of the 
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fadfc or krefft formBig the oonoexioti widi the mxSbry 
f«fare> shall be oapable of adjustment a« to its lengthy 
thcKby Biaking the streke^ and, conseqiienily, the sliding 
«eti«i of the vahre greater or less, as may be required. Tins 
a^justoimt maybe made hj the man attending the engine, 
m it maf be oonneeted to a governor, and by that means 
made self-adjusting, and thereby to determine the speed of 
the engine. 

The mode of regulating the supply of water to the boiler 
is by areeeiving vessel placed on the side of the boiler, 
mto which the water firom the boiler flows freely. A hollow 
ball float is placed within this vessel, connected by a per^ 
penJBcular rod asd levers to the cock in the water pipe 
^— ^""g to the boiler. When the surfiuse of the water in the 
baikr, and, consequently in the said receiving vessel, is 
at 4ho height required, the elevated situation of the float 
will casse the oock to be dosed; but when the surfiice of 
the water sinks below the required level, the float will de- 
aoend and open tiie coek, so that the water may be allowed 
to flow into the boiler. 

In Older to allow of the two running wheels to which thfe 
driving power is commimicated, to revolve with different 
speeds, or what is termed differential motions, when pass- 
lag over ourved lines of rails, the shaft, upon the ends of 
which the running wheeb are fixed, is made in two parts 
eoaneeled Yrf a cylindrical socket. Upon each of these 
shafts a pulley or a dudn wheel is af&xed, and driven by a 
etvapor a chain from a corresponding pulley or wheel on 
the crank axle of the engine. These pulleys or chain 
wheels are each attached to the back of a bevel whee!, and 
turn with those wheels loosely upon the crank shaft ; but 
these wheels ase locked thereto by a mitre wheel, which 
takes into both. This mitre wheel is mounted upon a 
study which stands out «t a right angle from the crank 
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•haft, and ia conaequenUy carried roimd by the crank shaft; 
and tberdby made to give rotaiy motion to the lower bevd 
wheels^ and through the agency of the pulley, straps, or 
diains, to the shafts of the running wheels also. Now, as 
kMQg as the direction of the carriage continues in a right 
line, the two running wheels will be driven with equal 
rotary motions ; but when the carriage passes along curves 
in the line of road, the inclination of the carriage to the 
right or left, \iill cause that wheel which runs upon the 
smaller radius of the ndls to be partially retarded by m 
increase of friction ; and this retardation being communi- 
cated through the strap or chain to its driving pulley and 
bevel wheel, that bevel wheel will give a small quantity of 
retrograde motion upon its axle to the connecting mitre 
wheel, and thereby cause the other bevel wheel to be moved 
onward, and, by that means, increase the rotary motion of 
the running wheel upon the outer or laiger radius of the 
curve. 

The mode of retarding or dragging the running wheels 
when passing do\\ii inclined planes, is by means of an ordi- 
nary break, the lever of which is acted upon by the power 
of a piston in an auxiliary steam cylinder. 

The novel construction of the running wheels, which 
^constitutes the sixth feature of the invention, consists in 
forming transverse grooves in the box of the wheel, into 
vrhich the inner ends of the spokes are to be inserted, and 
they are made fast by end discs or cups. The outer ends of 
the spokes are formed with crutch heads fiatstened to the 
felloes* which are made of angle iron bent into the circular 
ahape, and the outer part is a circle of iron put on when 
hot and shrunk fast upon the felloes, which makes all tight 
— [/wa/Zerf in the Inrolment Office^ October^ 1832.] 
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7b WiLi«iAM Elliott^ of Birmingham^ in the county qf 
Wandcky buttonrmant^factureryfor his inventrjti qfim- 
provements in the manufacture qf covered buttons.-*^ 
[Sealed 14th December, 1837.] 

This invention consists, simply, in covering a button with 
a piece of woven fabric, having a raised figure or orna- 
mental device, which shall occupy the centre of the face of 
the button when finished. The description of buttons to 
which this invention is intended to apply, are those made 
with flexible shanks, by covering a disc of metal or other 
material with a woven fabric, as cloth or florentine : the 
union of the materials being effected by pressure in dies, of 
which modes of manufacturing buttons we have given 
several examples in our preceding volumes, under the 
patents of Sanders, Ainsworth, Ashton, and others. 

Trifling as this invention (if it can be called an inven- 
tion) may appear, the specification is spun out to a most 
immoderate length, by verbose repetition and irrelevant 
description. We shall not, however, inflict upon our 
readers the task of wading through such an uninteresting 
mass, but merely mention the points to which the Patentee 
has thought it necessary to allude. 

The Patentee refers to the weaving of fiuicy figures or 
devices in silk, in imitation of embroidery, and to raised 
figures in velvet, the process of producing which, however, 
fcHrms no part of the invention, and are well understood. 
•^ My mvention,*^ he says, *^ only relating to the application 
of certain fabrics, having a set figure or design for the 
centre of each button.^* 

Here, indeed, is the whole invention ; and all which re- 
mains to be said is, that the fabric may be woven in squares 
to flicilitate the stamping out of the figures accurately, so 
that the device shall be in the centre ; and in order to place 
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the piece so cut out accurately in the dies^ a sliding point 
in the centre of the die^ as a register pin^ may be employed; 
6r it may be done in any other way ; and where the raided 
device is of velvety the centre of the face die may be 
hdlowed out, in order to avoid crushing the pile of the 
ftbric.— [iiiro/&«f in the Inrolment Ofice, Jtme, 1889*] 



7b Oeoroe Rydbr Peppercorne, of Vauxhall^ in the 
parish of Lambeth, and county qf Surrey ^ gentleman, for 
his invention of an improved machinery, to be employed 
/or locomotion on railroads and other roads, which is also 
applicable to other engines for exerting power. — [Sealed 
Slst January^ 1838.] 

The principle of this inv^tion consists in converting Ihc 
extenuil or indirect motion, which takes place in the ordi- 
nary drau^t of carriages by quadrupeds, into a morie 
4fr^ or primary action, by which the animal is enabled to 
^EBert his power with more economy, greater safety, and at 
much higher velocities. It is well known that in orditiaiy 
4raii§^t, a great part of the horse's muscular action is eX'* 
erted to carry his own weight, and above a certain velocity i 
«ay momentum obtained by the carriage at this point, 
9ot being continued to or partaken of by the horse^ soon 
ceases, and the animal is constrained to exert his power at 
a l^wer vdocity, by which one part of his muscular focee 
is consumed in carrying his own weight, and the ofhef 
that ^ dragging the weight of the carriage. 

My invention consists, therefore, in the application of a 
certain combination of machinery to effect the raising and 
suspending, or supporting quadrupeds fit for locomotion 
oa a carriage or framework supported on wheels, by whidi 
tlie whole or great part of the weight of the horse is oar« 
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tied by the interposition of certain springs^ burs^ girtfas^ 
and braces. This framework being connected to the cai> 
Hage for conveyance^ whatever momentum may be obtained 
is combined of the weight of the horse^ as well as of th« 
conjoint carriage^ and will follow the law of accelerated mo* 
tion ; the naturally interrupted action of draught is eon^ 
verted into a motion^ which being transmitted continuously 
and directly to the carriage^ constitutes it a primaiy ma<* 
chiiie for locomotion. 

The action which takes place is^ perhaps^ better de« 
scribed by saying, that in ordinary draught the power of 
the horse is incapable of accumulation ; whereas^ the obt 
ject of the present invention is to store up the averlige 
expenditure of force by the horse^ at constant additions tq 
the ultimate momentum. 

Plate Y., fig. ] , shows a side view or elevation of tha 
conjoint carriage ; and fig* 2, the ground plan^ viz. the car* 
nage of the Horse a, and that for conv^ance b^ (which in 
this plan has the form of a phaeton^) connected together 
at c^ by a vertical hinge or joint ; a, a^ a, is the axle passii^ 
over the back of the horse, and screwed or stepped intq 
two blocks by by which are firmly coupled to the imdeK 
shafts hy hy 9iCy cy this axle slides freely into a bent part 
of the axle arms Cy c. It will be seen by the front view^ 
fig. By that these axle arms are quite independent of 
the axle a, a, a. The shafts or frame h, hy is bomq 
fiy two springs dy d, firmly coupled in the bed of the axle 
arms kt dy 'd; e, e, is the suspension spring bar, sliding 
fte^Iy on a, a;f, /, the springs to be of wood or metal^ 
connected by a cord, chain, leather, brace, or metal rods to 
ffj ffy the saddle bi(r, which also, as e, e, slides freely on a, Om 
This saddle bar is thus formed ; the parts k, ky are truly 
turned to fit corresponding sockets bored in the arms g, g, 
in which they would revolve freely, but are stopped by twq, 
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studs nty m, which fit two cuts or slots in g^ g^ which is 
shown more plainly in fig. 4, which is a section of g^ g^ 
the cut or slot being one quarter of the circumference^ or 
any other less part, as one sixth of a circle* It will be 
seen hereafter, that this cut is to allow the horse con* 
nected by the saddle n, n, to ky k^ k, to depress his hind 
quarters or haunches, for the purpose of backing the 
carriage, he is stopped fomards by the stud m, m ; n, ii, the 
saddle, a side view of which is shown at fig. 5, is oon- 
nected to the saddle bar at », it, by pins passing throu^ 
two tenons in the saddle tree, which is iron, fitting cor- 
responding sockets in A, L 

In fig. 1, p, p, are one, two, or more bent supports be- 
tweeen A, and a. I call them the upper shafts, although 
when made of elastic wood they answer the purpose of 
springs acting upwards: in the latter case, I prefer to 
make them in two or more slips, in the manner of the 
plates of metal springs; the one sliding on the other 
through brackets or couplings fixed to one or the other slip : 
q, qy is a bar, at the two ends of which is fixed the leather 
brace, passing over the axle a, a, which carries at the other 
end the spring bar f, e ; round the centre of this bar ;, q^ 
is passed a leather brace, which is fixed to some central 
part of the upper shafts, and being continued to the winch 
ty /, is wotmd upon its axis or roller, and acted on by the 
lever, as shown in fig. 1. 

I have described the le%'erage which I employ; but it is 
evident that other leverage may be employed, the object 
being to raise the horse by tlie spring bar e, e; in some 
cases the spring bar e, e, and springsy^^ may be dispensed 
with, the bar 9, q, being made the springs and connected 
directly to the saddle bar. Connected to p^py by a bok 
at r, are two cheek plates of iron, which carry the axis of 
the windi, and form one half of the vertical hinge connect* 
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iDg the carriages ; the connectiDg bolt of this hinge it an 
.upright rod c> fiinuahed at the top with a tranaverse rod^ 
to which reins may be attached; at the other end^ and 
tinder the carriage^ it carries a wheel, and round which is 
passed a rope or chain^ in the manner shown in the groimd 
plan^ and fixed at r^ t^ ; the object of this leverage is to 
guide or turn the coi\|oint carriage. It is evident that there 
are other modes of effecting this^ but I prefer the above 
described; w, is a cross piece, removed by withdrawing 
the pins for the admission^ of the horse. I here observe, 
that I do not restrict myself to any particular method of 
turning the carriage, but the above described method is 
the one I prefer ; but the bent supports p, p, may be fixed 
to the carriage for conveyance and traverse, on the top of 
the upper axle a, a, a, a, as is usual with four-wheeled car- 
riages. There is, also, another method I employ for this 
purpose, in connexion with the vertical joint at c ; this 
plan is shown by Plan 4, in which a, a, is what I call a 
double traversing perch, which bears upon the centres of 
either pair of axles ; the two ends of this perch arc not 
fixed, but allow either axle to traverse to the extent of two 
slots cut through the perch, in the manner shown by the 
dotted lines ; the connecting bolts which traverse the slots 
being fixed to the axles. A bar b, b, which is shown in 
section at fig. 8, is fixed athwart the perch, and on the 
under side is an iron bar, which allows the top of the con- 
necting bolt of the hinge or joint c, to traverse thereon. 

When the carriage is turned, it will be in the way shown 
by the dotted lines, the hinge or joint c, traversing to b, 
and the axles toward each other by the slots in the perch. 
I claim the application of this perch generally to carriages. 
I have called the axle a, a, a, a, a, the upper axle, because 
in fig. 1, the dotted lines under the axle a, a, a, show the 
iqpplicatioa of an tmder axle, which I claim to employ in 
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tertain cases ivhere great strength is requiredl^ o^ haork 
than one horse is driven abreast. The application is akb 
shown in fig. 3; in this case the bent axle arm c, c, 
in formed in the same way below as it is above the centres 
^f the wheels^ but it cames neither springs nor shaftj; 
The under axle slides through a hole^ as in the upper parf, 
and is prevented coming out by the blocks^ through whic^ 
are fixed transversely four pins, and attached to these pins 
are chains or slight rods, the direction of which is sHb\ni 
by the dotted line carried on each side of the shafts A^ h, 
up to e, Cf the spring bar. When this latter is lowereiii 
it lets fall the under axle to the ground, and allows ihe 
ingress or egress of the horse : when raised, it carries with 
it the under axle out of the way of the horses* feet, and 
dear of the ground* It is evident from the plans, iliat all 
that is required to adapt this conjoint carriage as H loco- 
taotive for railways, is to provide suitable wheels, which 
need no particular description : it is also evident that ih6 
joint or hinges is not indispensable for railways. 

The next feature of my invention is a brake (or skid)^ 
Vhich is shown in figs. 1, and 2, to be acted on by tho 
driver without removing from his seat: a?, x, are two 
springs of wood or metal, fixed across the axle or the oot- 
tom of the carriage; they are connected at y, by a bar or 
rod, M hich carries two other rods hanging freely p, Zy \A 
'within about twelve inches of the ground; these vertical 
rods are again connected together by a bar which forms the 
axle of the brake to small wheels z^ which may be formed 
of w- ood with an iron tire of some substance ; and I prefer 
that their circumference should be cut away, as shown, to 
•correspond with the periphery of the carriage wheel : from 
the axle of these small wheels a cord or chain is carried, as 
«hown, round a loose pulley or sheave on the main axlcj bt 
fixed to some part of the carriage near the axle, itte cord il 
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continued upward, and acted on by a small winch, . as 
shown, in the seat of the driver : the axis of this winch 
passes through the seat, and acts in like manner on tha 
other side. By acting on the winch, the cord first drawi 
the small wheels or skid close to the periphery of the cart 
tiage wheels ; and if greater firiction is required, by tighteup 
ing the cord, the centrifugal action of the main wheel will 
draw the brake by bending the springs x, or, between the 
periphery of the large wheel and the roadway. The action 
of the springs is confined to a certain distance, by a diaia 
fixed to the body of the carriage. 

I daim the application of this brake to all whed cars* 
riages. In some cases the springs x, x, may be replaced 
\fj two levers turning on the main axle ; in this case the 
brake must be raised and lowered; the springs save one of 
these motions. 

I do not claim the particular leverage herein described^ 
but the particular mode of applying the small wheels z, z. 
Another feature of my invention of this mode of applying 
horse power is shown in fig. 6, to illustrate the manner ia 
which the horse power is employedforfixed engine purposes. 
As the means of suspensi(m, &c. have been previously de- 
scribed, it will be sufljcient to state, that I convert the up- 
ward and downward, or alternate rise and fall which the 
Springs give to the horse, into a rotary motion, by conned>- 
ing the saddle bar to a crank movement. There is a 
peculiarity in the crank which I claim as my invention, 
and which I sometimes employ: the lever rf, d, which> 
with the axle c, forms the crank, is not fixed thereto, but 
slides freely in either of two modes, viz. by a hole bored 
at right angles through the axis of the fly wheel, oi^ by a 
slot in the lever rf, rf, itself, and which allows the axis c, to 
traverse it, grooves being cut in c, for that purpose : the 
plan shows either way in the same figure. 



88 Recent Patents. 

I call this a centrifugal crank, because the length of its 
leverage varies with and accommodates to the \i'ork to be 
done^or the quantity of power employed, which is particu- 
hrly needful in the above mode of employing horse power, 
•a the horses' paces are necessarily irregular. I remark here, 
Aat I employ a moveable platform to induce the horses' 
motion, which having been heretofore used, I do not 
describe. 

I should observe, that in Plan l,the upper shafts /»,/i, 
ore fastened to the upper axle a, a, a, a, by a leather brace, 
which is passed under and over the axle, and continued all 
the way down the shafts or springs p, p. I have also 
omitted to describe two C springs introduced in the plan, 
which are not indispensable, but when used, are to support 
the above upper shafts p, p, and add to their elasticity ; the 
bending of the latter is allowed for by slots on the cheek 
plates of the winch at r. 

When two horses are to be driven abreast, no alteration 
need be made in the arrangements ; they may be raised 
simultaneously or separately, but I prefer, nevertheless, to 
support the centre of the axle a, a, by another upright 
resting on an additional shaft or pole, to pass between the 
two horses. In some cases I employ one or more horses 
in front, connected to the wheel horses in the usual way, by 
traces and a splinter bar : this does not, of course, apply 
to railways, where each horse must be supported, in order 
that he may be carried w*ith the same velocity as the car- 
riage. Should it, however, be desu*able to have a horse, or 
horses in front, I continue the upper shafts beyond the axle 
bar a, a, by which it is siippoi-ted to a convenient dis- 
tance for suspending the front horse by an iron frame 
similar to the bent or cranked axle a, a, of the wheel horse, 
but connected to the upper shaft by a central bolt, which 
allows it to traverse freely round ; the lower ends are to be 
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connected by traces to a splinter bar in the usual way^ the 
front horse being furnished with the same description of 
saddle as the wheeler^ connected and suspended in the 
same manner. 

I have thus described^ to tlie best of my knowledge, the 
manner in which my invention is constructed ; but it is 
evident that there are certain parts which m^y be varied 
under different circumstances ; but I claim, as my inven* 
tion, the raising and supporting, &c. all quadrupeds upon 
the carriage, as described, with a \iew to their exerting their 
power to greater advantage than by ordinary draught when 
unsupported. 

I claim the application of this principle to all carriage^ 
whether pleasure, agricultural, or industrial, and those used 
for military purposes, as well as artillery or gun carriages^ 
and such carriages has have been used as sleighs, by the 
medium of runners in lieu of wheels in certain cases, the 
same combination for suspending or supporting the horse 
being used, viz. first, the combination of upper or upper 
and under axle, axle arms with the shafts, the leverage of 
whatever kind for raising or lowering the horse, the bars, 
saddle, &c.; second, the double traversing perch; third, 
the brake ; fourth, the centrifugal crank and its application 
to the above combination, as well as for general purposes ; 
and I do not, in all case?, use all the parts of this ma- 
chinery, but what is sufficient of them, with lightness and 
strength, to produce sufficient leverage to niise and sustain 
any quadruped, with a view to locomotion in the manner 
set forth.— [/nro/ferf m the Rolls Chapel Office^ July, 1838.] 

Specification drawn by Mcssri^. Newion and Berry. 
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7b Ch ARLBs FiTTON^ woolkn matuffaciurer, and Gboros 
Colli BB> mechanic^ both of Cumberwnrth HaUy near 
Wakefield, in the county of York, for their inveniion of 
imjnrovemenU in power foom^.— [Sealed 11th Jaauaiy, 

1838.] 

fTntB invention of improvements in power looms is divided 
into five distinct heads^ which are thus described bj the 
Patentees :— First, a mode of beating up the weft by the 
i^Kcation of excentrics, or cams, in place of the cranks 
lieretofbie employed ; secondly, attaching the batten ot lay 
to a carriage or frame, in place of using a swinging motion 
BS heretofore practised ; thirdly, a mode df suspending the 
treadles, whereby the warp threads are not so much worn 
«s heretofore ; fourthly, a mode of relieving the promi- 
nences or projections in the shuttle boxes, in order to the 
•buttle being thrown across without exerting so much force 
Bs heretofore, and, at the same time, avoiding the injurious 
effects heretofore consequent on the application of some- 
what similar apparatus for like purposes ; and, fifthly, a 
mode of regulating the weight on the warp beam, 

Plate v., fig. 23, represents a transverse section of the 
loom, showing the positions and the operations of the 
parts constituting the three first heads of the invention. 

The construction of looms being well understood, the 
Patentees consider that it will only be necessary to explain 
tiie yariations consequent on applying the several novel 
parts, in order to work a loom according to their improve- 
ments ; and, as such parts are shown in connexion with 
the ordinary parts of looms, a workman will not only 
readily trace the new arrangements, but will see their 
relative positions and mode of working in respect to the 
other parts of looms. 
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The first head of the mvention relates to applying the 
earns n, and b, for the purpose of beating up the lay or 
bottom, and for taking the batten or lay back again. Th« 
object of applying cams in place of the cranks heretofore 
used, is to obtain a beating up of the weft, more resembling^ 
in effect, hand-weaving, than can be accomplished by using 
of cranks; for it is evident that when cranks are used, 
the lay, as it approaches the weft and beats it up, is tra<^ 
velUng at a decreasing speed, and finishes the act d 
beating up at a time when the crank is in its worst posi«» 
tion, and at its lowest speed. 

Now, it is known that the weaver, in working with a 
hand loom, gives a sharp stroke at the moment of beating 
up, and it will be evident that, when using cams or excen-» 
tries, the beating up may be effected with a degree of 
sharpness, according to the cut of the cams. This may be 
regulated even with the same cams, to different degrees of 
sharpness, by having the parts of the frame hereafter dei» 
scribed, against which the cams work, capable of being set 
more or less vertically. 

The cams a, by are affixed on the main axis c, of the 
loom, and in place of the batten or shuttle boaid being 
suspended or swinging on swords, as is the most usual 
practice, we prefer the batten to be affixed to a carriage 
d, d, (which constitutes the second head of the invention),* 
having adjusting plates e, and /, for the cams o, ttid b^ 
respectively to act against, and by which means the eari' 
riage d, dy is forced to and fro. 

The carriage dy rf, slides or moves to md fro oft the 
guide pulleys ^, ^, which may be provided with meanft of 
adjustment whereby to enable the direction of the blow 16 
be varied, and in place of having a horizontal movement, 
it may strike at an angle sunibur to tiiat when the \AMbh 
swings* 
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' Although we prefer the batten to be affixed on the car- 
riage dy it is evident that the cams a^ and b, may be uaed, 
and the batten or lay su6pen4ed^ or swing to and fro on 
swords as heretofore, having only so much of the frame 
of the carriage dy as will enable the cams or excentrics a, by 
to perform their parts. 

The third head of the invention is the treadles A, A, 
which respectively move on an axis iy carried by the slid- 
ing plate ky which plate is capable of moving up and 
down on guide rods ; hence the treadles can be thrown 
off or out of the way of their cams or excentrics* By this 
means only so much of the warp as is required for opening 
the shed will be moved^ and hence the warp threads will 
not be so much worn as when the whole of the warp is 
moved up and down. The figure shows the nature of the 
cams^ the loom being harnessed for weaving four-leaved 
twilL A perpendicular rod by is attached to the plate ky 
and also to the lever my the latter having a rod n, connected 
thereto by a joint, and at the end of the last mentioned 
rod there is a treadle or stirrup^ by which the workman, 
when he wants to raise the plate k^ presses the lever down^ 
it being held in its proper position by a spring catch. 

It will hence be evident that in case any of the threads 
of the warp break, and it becomes necessary to get the 
warp threads in one plane or nearly so, the workman, by 
sliding up the plate k, will remove the treadles away from 
the cams, and. when the warp has been pieced up, the 
plate may be restored to its position again. 

Fom'th head: — In most power looms there are used 
what are called swells, or projections, or prominences, 
.which are connected with suitable apparatus for throwing 
^the loom out of work, in case the shuttle does not enter 
correctly into the shuttle box at the end of the race or 
shuttle board $ but in using that apparatus, the shuttle, 
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at the time of picking, has to be driven out of the box 
with a force sufficient not only to throw the shuttle across 
the loom^ but further^ to overcome the pressure of the 
springs and apparatus of the swells or prominences on the 
opposite side, which is prejudicial. 

Some attempts have been made to withdraw the swells 
or prominences, at the moment previous to picking, but 
without complete success ; for the apparatus so employed 
is such, that, in the working of the loom, it is liable to 
trap the shuttle, by throwing the bent levers beneath the 
shuttle box over their tops, when the loom is required for 
any purpose to be turned back, or in an opposite direction 
to the ordinary movement of the main shaft : or else, the 
jl>ent levers have been so arranged in respect to the in- 
struments which lift them in order to reUeve or remove 
the swell or prominence, that the levers can pass beyond, 
and, in moving forward, strike against the instrument, and 
discharge the parts. 

According to our invention, the instruments used for 
lifting the bent levers are plates paiiJy inclined, shown in 
the partial end view, fig. 24, so that the levers of the batten 
or lay do not pass off the plates or lifting surfaces, and in 
coming forward, the levers are supported by the plates for 
a greater length of time, and allow of the picking being 
better performed. 

The levers of the swells or prominences are shown at o, 
in the shuttle boxes, and ji;, their springs, as heretofore; q, 
.is a lever at one end of the loom, mounted upon an axis 
fixed in the framework or standard. Tliis lever is acted 
upon by a tappet r, U]X>n the main shaft, which, as it re- 
volves, acts upon the lever q, and lifts the plates s^ at the 
end of the lever at the moment just before the picking 
. takes place, when the shuttle may be driven across mthout 
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impediment of the swell or stop in the box from which it is 
drawn. 

By using a length of plate s, the back surfaces being 
slightly inclined downward for about two-thirds of its 
lengthy the batten or lay^ on going back^ will not cause the 
lever q^ to pass off the plate^ and in place of being suddenly 
acted upon by the instruments as heretofore used, the lever 
is gradually acted upon by the plate, and in no case throws 
the levers over the ordinary stop t; consequently th6 
shuttle cannot be driven against the warp threads, and 
hence, by not passing off the instrument or plate s, the 
levers cannot come suddenly against such instrument and 
derange the loom. 

The fifth head of the invention relates to a mode of regu- 
lating the pressure of the tension cords passed round the 
warp beam, for it will readily be understood, that as the 
warp threads are drawn off the \varp beam, its diameter will 
gradually decrease, consequently the threads are resisted 
with a different leverage. 

Now, in order to accommodate such difference of lever* 
age, we so arrange apparatus shown in the partial back 
view, fig. 25, that the suspended weights upon the tension 
lever may be gradually moved, in order to c ompensate for 
such varying of the leverage. The weight v, is capable (ff 
sliding along the lever k, and according to the distance it is 
from the fulcrum, so will be its effect upon the lever u : 
hence, supposing the weight to be at its furthest distance 
firom the fulcrum, the friction cord or band Wy will be ex- 
erting its greatest force; but if suitable arrangement of 
apparatus be worked from any part of the loom to draw 
the weight v, slowly towards the fulcrum, the force of 
the weight will progressively decrease. To effect this 
oligect, we attach to the weight t;, a cord ^, the other end 
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«f whidi IB affixed to a dmm or pulley y, on to which U 
can be wound^ by a train of wheek connected to the end 
of the axle of the warp beam^ as shown in the figure. The 
eflSect of thia is> that as the warp on the beam decreases in 
hulk or diameter the weight will be shdden towards the 
fulcrum^ and the tension reduced to any degree that may 
be required^ and thereby a greater uniformity of tension 
given to the warp yams than heretofore. 

Having thus described the nature of our invention^ and 
tiie manner of combining and applying the various parts, 
we would have it understood that we lay no claim to any of 
the parts of a loom separately, and some of the parts may 
-be in some degree varied, but we believe the arrangement 
shown to be the best for that purpose. And it will be 
evident that either of our five improvemento may be used 
separately, without the necessity of using all of them in the 
same loom, which latter is what we prefer. 

But what we claim as our invention is, first, the mode of 
beating up the weft by the application of cams or excen- 
tries, as herein described; secondly, the mode ctf working 
the batten or lay by a carriage in place of swords ; thirdly, 
the mode of suspending the treadles, as herein described; 
fourthly, the mode of relieving the shuttle firom the swella 
or prominences, as described; and fifthly, the mode of re- 
gulating the effect of the wdghte, as herein described.^* 
[InroUed in the Inrolmeni Office, July, 1838.] 



To James Lowe, of King-street, Old Kent-road, in the 
county of Surrey, mechanic, for his invention of improve-- 
ments in propelling vessels. — [Sealed 24th March, 1837.] 

This invention consists in a mode of propelling vessels by 
H^eaoa of one or more cun^ed blades set or fixed on a re« 
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volving shaft below the water line of the vessel^ and run* 
ning from stem to stem of the vessel. 

Plate VI., fig, S, represents so much of the stem of a 
vessel^ having my apparatus applied thereto for propelling, 
as will enable me to explain the nature of my invention : a, 
being the shaft or axis on which the curved blades are set or 
affixed, this shaft or axis is to receive rotatory motion from 
a steam engine or other suitable power; b, b, are four 
curved blades, each a portion of a curve, which, if con- 
tinued, would produce a screw ; but here I would remark, 
that screws have been heretofore attempted to be used, and 
have failed of success, which has been owing to the water 
not being able to pass away, but that may be said to pro- 
duce a choking action ; and my intention is such, that 
there4>eing only sections or portions of a screw employed, 
each blade is a propelling instrument, which allows the 
water to pass away in all directions, except at that point 
where the instrument is in full action : hence there is no 
choking or holding the water towards the centre of motioD, 
which is the case in using complete screws. 

Fig. 7, shows a portion of the shaft or axis, having only 
one blade or section of a screw, and fig. 8, shows an ar- 
rangement of two blades, one placed in the same line with 
the other ; but I should state, that although this is an im- 
portant improvement over the use of the complete screw, 
yet so far as my experience has gone, I have not found 
such an arrangement so good as the using each section of 
a screw or blade out of the line of all other blades, as is 
shoin'n in fig. 6. The blades, it will be seen, are at the stem 
(^ the vessel, and the shaft on a line parallel with the keel, 
and the shaft, in passing through the vessel below the 
water line, is through a stuffing box in order to render the 
same water-tight. • 

It should be stated, that although I prefer to have the 
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•haft above the keel, and in a parallel line with it, and the 
propellere at the stem of the vessel, I do not confine my- 
■elf thereto, as a shaft or shafts below the water Une having 
omilar propellers, may be used at other parts of the vessel, 
•uch as at the sides or at the dead wood ; but I beheve that 
«uch arrangements are not so convenient as those shown 
by the drawing. And it should be stated, that I am aware 
that propeDers, having somewhat similar action, were some 
ycMTi ago experimented on, and for which invention a 
p«rtentwas taken by Edward Shorter, such propellers being 
earned by certain outriggers over the bow of the vessel, as 
IS shown and described in the specification of his patent, 
but the same failed. I do not, therefore, cUiim the applica- 
tion of curved blades generally, but my invention relates 
to the modes herein described of propelling vesseb by ap- 
plying one or more curved blades on shafts or axis below 
the water line of such vessels.- [/«ro&rf m the InnJment 
Ofiee, September, 1837.] 



To Jambs Buckingham, of Great Randolphtireet, 

Camdm-tovm, in the county of Middlesex, dvU engineer, 

for his invention of certain improved combtnations of 

machinery to be applied as mechanical agents in a great 

variety of situations, in which toothed gear and other 

mechanism have been heretofore «»/>foy««f.— [Sealed I7fli 
June, 1837.] 

This invention consists, in the first pkce, in an improved 
•rrengetaient of levers, to be acted upon by a lotaiy crank 
or cranky whereby certain movements are obtained, which 
we peculiarly applicable, when in combination with other 
•Ppaiatus, to the raising of water from wells, mines, and 
otiier low situations, or with other suitable apparatus to 
niaog loads or we^ts. 
vot, xiii, o 
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The ammgement of mechanism employed to effect the 
first mentioned object, is shown in Plate VI.j at figs. 1^ and 
2f connected with a system of ascending and descending 
tmckets^ and other machinery, which forms the subject of 
a patent granted in England to Jacob Filton Slade^ and 
dated the 11th day of January, 1836, in which patent right 
I am interested. 

Fig. 1, represents a side elevation of my improved ar« 
rangement of two pairs of levers in connexion with a 
double crank, the shaft of which crank is mounted in suit- 
able standards, and the ftilcrum axle on which the levers 
turn, is also mounted in the same standards : fig. 2, is a 
front elevation of the same; a, a, are the standards or 
firamework, supporting this part of the machinery ; A, i, 
is the crank, the ends of its shaft turning in the standards 
—this crank shaft may be driven by a winch^ by a band or 
pulley, or by toothed gear; e, e, is an upper shaft, also 
supported by the standards, which shaft forms the fiilerum 
or axle of the levers d, d. To any part of these levers, rods 
ff By may be attaehed, as shown ; and the reverse ends pf 
th^fe rods being connected to the cranks b, b, the rotation 
#f Ibe crimks will actuate the rods and levers^ giving a re- 
^rocfiting ascending and descending action to the levers. 
I^ therefore, the buckets below be connected by rods^ 
^haiaSy or ropes, to the levers d, d, they will be raised and 
depressed alternately as the levers move up and down» 
which will effect the object desired, viz. raising and de- 
pressing, or working the buokets by a reciprocating aetioB, 
ibr the purposes described in Slade's specification. 

It is obvious, that this adaptation of levers and rods to 
cranks, for raising weights by reciprocating action, adraUs 
of some variations, viz. by placing the crank shaft above the 
shaft of the levers, or by the side of the lever shaft, ob« 
serving, however, that the two shafts must be exactor 
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pufaUel to each other. And a further variatioii may be 
made by employing double sets of levers ; that \b, two levers 
df dy may be connected to each crank b^ by mettaa of roda 
e, Cf as shown in figs. 3^ and 4^ that the chains^ rods^ or 
ropea for working the buckets (or raising any otlifir 
weights by a reciprocating action)^ may^ according to the 
lifting power required^ be connected to any part of the 
levers between their fulcrums and extremities^ and thiM; the 
sidd chains^ rods, or ropes for lifting may be attached to 
one or both arms of the levers. 

The second feature of my improvement, is a mode of 
opening the valve or valves of the piston of a pui^p qt 
machine for raising water : fig. i, represents^ in section^ 
the upper cylinder or bucket^ shown in connexion with the 
machinery in figa. 1^ and 2, firom whence the water i|$ t9 
be drawn by the ordinary operation of pumping; a, is the 
piston^ supposed to be in the act of descending, at which 
time it Is necessary that the valves b, by should be opened 
to allow the water to pass through fireely, and prevent a 
cc^ussion which sometimes takes place from a (infilled 
volume of air, when the piston descends towards the sur^ 
face of the water. To the upper part of the piston rod» a 
jointed arm c, is attached, which carries a uwH jointed 
arm i4 ^ its end. The arm c, when &llen into the hori- 
zontal position, is stopped from d^cending further by a 
shoulder that moves up^urd freely. The smaller airm d, 
is in like manner stopped by a shoulder above, hvA is 
aUowed to fall ; it is, however, held in its straight po^tion^ 
by a weight or spring, and connected to it is a chain leading 
down to the valves. 

Soon after the piston begins to descend into 0ie cyl}nder» 
the end of the smaller arm d, comes against an elevatioii 
or tappet on the edge of a vertical side rail at <r, ^kich 
causes the ^rrns c, and d,to he forced up into the int^JoH 
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position shown in the figure^ and thereby to draw up the 
oord or oords^ chain or chains e, which lifts the valves by b, 
and opens the water ways. When the piston has descended 
nearly to the bottom of its stroke^ the arms Cfdyhy passing 
the recess y, are allowed to fidl into their horizontal posi- 
tions^ as shown by dots at w, which allows the valves to 
c losei and when the piston ascends again^ the end of the 
arm d, comes against another tappet x, on the edge of the 
vertical rail, which forces down the arm d, as shown by 
dots at V, and the piston rises to the top of its stroke, 
having the valves dosed. — [Inrotted in tfte Rolls Chapel 
Office^ December, 1837*] 

SpMiiMtioa dnirn by llMfif • N«wtoa tad Berry. 



To Richard Sheppard, of Newport Pagnal, in the county 
of Buckinghamy carpenter and builderyfor his invention 
of improvements in tiles for covering roofs.-- [Sealed I7th 
August, 1835.] 

This invention consists merely in makingt iles with a pe- 
culiarly formed groove, so that when placed together, as on 
the roof of a house, they may fit tightly one into the other. 
Fig. 9, at Plate VI*, represents a transverse section of two 
of these improved tiles connected together as they woidd 
be when used for covering the roof of a house. Fig. 
10, represents the apparatus employed for forming the 
tiles, and which consists of two pressing rollers, the upper 
one having a groove of the required shape formed at one 
end of it ; the lower roller can ie ) a board, upon which the 
clay for making the tile is placed* It will be seen that this 
board also has a groove, similar to the one en the upper 
roller formed in it. 

The Patentee has an apparatus for cutting tlie day into 
the required thickness, which consists of a box having a 
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set of stron,^ wires pi iced horizontally across the' end of 
the box, and the clay being forced out at that end, it comes 
out in the required thickness. 

Fig. 1 1, represents the apparatus employed by the Pa- 
tentee for cutting and trimming the tiles, and consists of a 
block a, on which the tile is placed for trimming, and which 
is of the same form as the tile ; a double cutting-knife d, is 
also mounted on a pivot c, and the whole is mounted on a 
carriage that is made to sUde in grooves, so that the tQe 
may be subjected to the action of a press, which is placed 
in front, but is not shown in the drawing. After the 
workman has brought down the double cutting or trimming' 
knife by the hand, and cut off or trimmed the tiles from any 
lumps or protuberances at the sides, which would prevent 
them from laying flat upon each other, he then pushes iht^ 
board, knife and tile forward into the press, and subjects it 
to a considerable pressure, and when taken out it may be 
dried and burnt, and then it will be fit for use. 

The Patentee says, in conclusion, that he does not mean 
or intend to claim as his invention, the apparatus for 
making the tiles, nor does he coiifine himself to that pre- 
cise method of carrying his invention into effect ; but what 
he claims as his invention is, the forming of tiles for roofs 
with a groove, by which the tiles may fit the one into the 
other, as above described.— [/nro/ferf m the Inrobnent 
Officey October^ 1838.] 



To Louis Elisee Seignettb, of Mincing-lane, in the city 
o/London, merchant, f or improvefnentsinpreserving animal 
and vegetable substances, being a communication from a 
foreigner residing aftroorf.— [Sealed 21st March, 1836.] 

The Patentee, in his specification, has described several 
modes of preserving animal and vegetable substances, but 
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tlicj axe all founded upon the same principle^ namclj, pre^ 
ventuig oxygen from coming into contact /with the sub* 
stances to be p rese r ved. The first process employed by 
the Patentee is as IbUows: — He takes the meat, either raw 
or partly cooked^ and places it in a solution of salt and 
nitre for from four to twelve hours, according to the size of 
the pieces to be preserved. The meat is then packed 
in tin cases, and the atmospheric air contained therein is to 
be exhausted by an air pump or otherwise, so as to form a 
partial vacuum, which must be fiUed up with a solutioa 
of salt and water, or brine; the tin case must then be re- 
versed, or placed head downwards in s vessel containing 
salt and water, and a quantity of carbonic add gas is then 
allowed to run in from a pipe, or be pumped in, which will 
displace the salt and water; the tin case must then be 
ftfitened up in an air-tight manner. 

The next method in which the Patentee proposes to pre- 
serve animal and vegetable substances from decay, is some- 
iribat simSar to the above, and rather more advantageous. 
By .this method he does not require any vacuum to be 
made by means of an air pump, but merely fills the tan 
case, when ready packed with meat, with a brine, and tbj^a 
reverses it as in the former process in a vessel containing 
salt and water,and allows the carbonic acid gas to run into 
it; and to counteract or prevent theefiect of any oxygen, a 
small bag of iron filings, or small pieces of iron, is put in 
the top of the case ; and as the specific gravity of oxygen is 
less than that of carbonic acid, the oxygen will naturally 
rise to the upper part of the vessel, and enter into combina- 
tion with the iron placed there for that purpose. 

In the third process the Patentee dispenses with the use 
of salt and water and nitre altogether, and instead thereof 
he employs vinegar, in which he steeps the substances to- 
be preserved; the tin cans are also filled with vin^ar,- 
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which is displaoedby th^ carbcteio a^ ga8>M intiM dCher 



The FM«ntee here obaenres^ that it may be as weU to 
introduce a small piece of cakuned ehidffooal Into the iq^per 
|iart of each case^ to ooimteract or destn^ any disagrsealde 
ameH that may arise. 

In preserving fiib^ the Patentee says^ it shoiild be lightly 
saked^ and treated in other respeets in the dame manner m 
other animal substances $ and to preserve v^getaUes^ tbejr 
diouldbe first phmged into boiling hot Matter to preswpe 
their form, and prevent them firom ehanging eoUmr.r**- 
{IwroUed in the Inrolmeni OgUe, September, 1886.} 



7b David Stbvenson^ of Bathrplace, N^v-road, in the 
county qf Middlesex, gentleman, /or a new, method of 
preparing writing paper, from which writing ink cannot 
be ejBpunged or abstracted wUhout detection, being partly 
a communication from a foreigner residing dbrofid* — 
[Sealed 2nd March^ 1837.] 

This invention is for making a mfttalKb solution to be in- 
corporated in writing paper, and which will not disootoar^ 
or present any difiSnence in the outward appearance of' the 
paper^ but wUl immediately point out, by meaiis of 
a stain, any attempt to erase any word firom the paper, or 
expunge it by means' of any chemical agent that will act 
upon writing ink ; and although the invention is exceed- 
ingly simple, the Patentee has contrived to spin out U(i 
speciflcatiDn to a most immoderate length. 

The invention merely consists in making a solution of 
manganese, combined with a solution of prussiate of potasfcj^ 
and introducing the same, when so combined, into the 
pulp vat while the paper is in the course of manufacture. 
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The maimer in whidi the metallic solution is made is 
thna described by the Patentee :— " Take a quantity of the 
manganese of commerce^ such as is used by paper-makers 
to make the bleaching gas, and add to it t^ice its weight 
of muriatic acid, and let the action of the acid upon the 
manganese be assisted by applying a gentle heat to the 
leaden or other vessel in which the aforesaid ingredients 
■re placed. The gas which is thus evolved may be allowed 
to escape into the atmosphere, as it is of no use for the 
purposes to which this invention is applied, and it will not 
deterionte the atmosphere. The dear fluid in the leaden 
or other vessel must then be drawn ofl^ and a quantity of 
pulverised chalk or whiting mixed with water until it ar- 
rives at about the consistence of cream, must then be added, 
and after the effervescence occasioned by this addition has 
ceased^ the mixture is then to be heated until near the 
boiling point, when it may be allowed to cool and settle, 
and the clear fluid drawn off. A small quantity of prus- 
siate of potash must then be dissolved in some water, 
which might be made warm for the purpose of assisting 
the solution.'^ 

The Patentee does not inform us in what respective 
quantities the solutions of manganese and potash are to 
be mixed, but he states that three quarts of the mixtiure 
will be sufficient for one hundred weight of rags made 
into a pulp. 

The claim set out at the conclusion of the specification 
is, for any metallic solution which does not discolour the 
paper, and^ which will answer the purpose required; 
namely, the detection of any intention or attempt to erase 
or expunge any letter or other mark upon paper so pre- 
pared,— [/nrofferf in the Inrolnient Office^ S^tember, 1837.] 
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REPORT OP TRANSACTIONS OF THE INSTITUTION 

OP CIVIL ENGINEERS. ' 

(Continaed from p. 50.) 

March 20, 1838. 

Tlie pREtiDBNT in the chair. 

The abstract on the paper on the floating bridges having been 
read* Mr. Reudel remarked, that as the same velocity could not 
be acquired in the manner proposed as by a paddle-boat^ the 
question to be considered was, as to the advantage of employing 
the fl oating bridge in preference in particular cases. They had 
to consider to what width of ferry the floating bridge is appli- 
cable ; what the maximum velocity ; what the expense of pierafor 
paddle-boats. The great disadvantage of paddle-boats results 
from the difficulty of making fast, and of getting the cargo on 
and off. If we take as the measure of advantage the facility 
afforded by the floating bridge, then its superiority is very great. 
But ihe question is oue of time, as well as of accommodation* 
He was of opinion, that a velocity of more than eight miles could 
not be attained by these boats. Now, if a paddle-boat could 
be impelled ten miles an hour, the time of landing, which would 
amount to ten minutes, would compensate for the increased speed. 

He conceived that the chain might be applied to a dbtance of 
three miles ; the time of crossing and the expense of the chain 
were the only limits. Mr. farkes remarked, that Mr. Reudel 
undervalued the advantages of his plan. In crossing the Mersey, 
for instance, excepting at high and low water, they had to run 
up or down, whereas the floating bridge would go straight across. 
There was great loss of time and uncertainty with the paddle- 
boats. They were frequently only a quarter of an hour in cross* 
ing the Mersey, but he had himself been three-quarters of an 
hoar in crossing from Liverpool to Birkenhead. A simple beach 
being sufficient for landing was a great gain, whereas to get paddle- 
boats alongside extensive and expensive piers are required. 

VOL. XIII. P 
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«• The Lind Svvey^v'i OUorifAor/' By George Heald. 

The instranieiit lo which the abQve name is Mrif&ed, wei Uh 
irented for the purpose of aroidiog the n^oenity of performing 
long arithmeticel calcolations in surveying estates ; the resolts 
sure giTen at once by the adaptatiop and inspection of the instrn- 
■Mnt. It may also he applied to extracting the sqoare roots of 
ftambersy and to the other purposes to which the Gonter's scale 
is applicable. 

The instrament consists of five concentric circles, whereof the 
four inner ones are on the outer edge of a card moveable about 
a ceatrey and the fifth on the outer circle is fired. The cirenm- 
ferences of the two outer circles— that is, of the fixed drcle, and 
the drcle at the edge of the moveable card— are divided into 
1000 logarithmic portions representing links, the divisions being 
carried round in a contrary order, on the two drcles. The third 
drcle is divided to represent acres; the fourth to represent 
perches ; and the fifth, or innermost circle, expresses the area in 
acres, roods, and perches. 

The author then describes the method of using the instrament 
for the solution of questions similar to the following. Knowing 
the diagonal and the two perpendiculars of a quadrilateral, or the 
base and perpendicular of a triangle, to determine the areas of 
the respective figures; the result is known at once in acres» 
roods, and perches, on inspecting the fourth or fifth circle, ac- 
cording as the area is greater or less than half an acre. Hie in- 
strument may also be applied to coroputtng square yards ; to 
ektracting square roots of numbers ; and to the ordinary opera- 
tions of multiplication and division, in the same manner as other 
logarithmic lines* 

A great advantage of this instrument results from the gradua- 
tion being on the circumference of acirde. Great enlargement 
of the divisions is thus obtained, and in a far more convenient 
form than by drawing a slide, as on the common slidiog rule ; 
the diameter of the outer circle in this instrument is sixteen 
inches. The author considers that a circle of eight inches dia« 



tteter tronld ht 8u(Bcient1y accurate for practical porpoaea ; hti 
inch an instrument woold be extremely compact and portable. 

Frofeisot Willis gave a brief acconnt of his inirestigations ett 
the forms best adapted for the teeth of wheebi and exhibit^ 
icTcral models of teeth. The subject might be conceived to be 
worn almost threadbare, so mnch has been written and Said 
abont it ; and practical men seemed well satisfied with the forma 
lilreadf la ase, and the prinoipleS on which they were made. 
l[1iese did not, however, appear to him al the best soited to the 
wants of modern practice. It was a general opinion that only 
Mrtaia cnrves were adapted for the teeth of wheels— namelyj 
tte epicycloidal ; he trusted he should be able to show thatthert 
were many others. He believed he had laid down a method of 
drawing a curve soited to all the wants of modem practice ; in 
general, teeth are epicycloidal with radial straight lines. Tha 
conseqaence is, that a wheel of 50 teeth made in the usual man- 
ner to work with one of SO, will not work with one of 60 ; and 
to effect any other combination the founder must make a new set 
•f patterns for every new combination, instead of having but 
one pattern of tooth ; and be should endeavour to show hoW th^ 
epicycloid might be adapted, so that the same wheel may drivA 
two or mofe whose number of teeth is different. Another lAosi 
Important problem waS) that having a tooth of any given forol 
to determine a tooth which would work correctly with it. 

Such were some of the general features to which Us atten* 
tion hind been directed, and the practical method of effectiof 
^ese objects being fully set forth in his paper, hd should merely 
Ihow the apiJication as made for the workshop. 



March %7, 1838. 
The PaasiDBMT in the ebdr. 

^ The Canal Lifts on th6 Grand Western Canal"* By JfaAiea 

Green, M. Inst. C. E. 

The lift, which is the subject of the following i>apert wai 
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vaotod by Mr. Green in the year 1S35, on the Grand Western 
Canal, aud has been in operation ever since. Lifts are not in- 
tended to supersede the use of canals in all cases, but in those id 
which a considerable ascent is to be overcome in a short distance, 
and in which the water is inadequate to the consomptlon of a 
common lock, or in which the funds are inadequate to the execa* 
tion of the work on a scale adapted to such locks. 

This lift is 46 feet in height, and consists of two chambers^ 
aimiiar to those of a common lock, with a pier of masonry be- 
tween them ; each chamber being of sufficient dimensions to 
admit of a wooden cradle, in which the boat to ascend or descend 
floats. The cradle being on a level with the pond of the canal, 
a water-tight gate at the end of the cradle and of the pond of the 
canal is raised op, and leaves the communication betwixt the 
water in the canal and in the cradle free, and the boat swims into 
or out of the cradle. 

. The cradles are balanced over three cast-iron wheels of 16 feet 
in diameter, to the centre of one of which is fitted spur and bevil 
gear, so that the motion may be given by machinery worked by 
the hand, without any preponderating weight of water in the 
cradle, when scarcity of water renders this necessary. To this 
hand-gear is also attached brake wheels and a brake lever for 
re|;n^i^tiog the motion. For the details of the construction of this 
machinery, and of the manuer in which the lifts are worked, re- 
ference must be had to the drawings. 

. It is obvious that the weights of the additional length of the 
suspending chains on the side of the cradle which is the lowest 
must be counterbalanced i for this purpose there is attached to 
the under side of each cradle a chaiu of equal weight per foot 
with the suspending chain, and this elongates under the ascend- 
ing and is shortened under tiic descending cradle; thus the dis- 
parity in the weights due to the suspending chain is obviated. 

It is so arranged that the water in the upper cradle is about two 
inches below the level of the water in the pond : the consequence 
of which is, that the upper cradle has a slight preponderance 



Scientific Notices. 100 

firitj sofficient to set the machinery in motion ; the weight of 
this water is generally about one ton ; it may» however, be regn- 
lated at pleasure* 

The strength of materials is tlie great desideratum in machinery 
of this nature, and though the lift here described is but 46 feet, 
and the boats about 8 tons, the same method is applicable to much 
greater lieight and larger tonnage. The advantages of these lifts 
over common locks are great economy of construction, and great 
saving of time and water. 

The time occupied in passing one boat up and another down 
this lift of 46 feet is three minutes, whereas thirty minutes would 
be required to attain the rise of 46 feet by locks i thus the sav- 
ing in time amounts to ^hs for boats of eight tons. 

The quantity of water consumed is about two tons for eight tons 
of cargo, whereas in common locks it is about three tons of water 
per ton of cargo ; the saving is therefore 22 parts out of 2 A, or 
very nearly 92 per cent. If the trade were all downward, there 
would, by the use of these lifts, be carried from the lowest to 
the highest level of the canal a quantity of water equal to the 
loads passed down. 

Mr. Green stated, in reply to several questions, that in some 
parts of the canal it had been found impracticable to get a suf- 
ficient drain to empty the chamber — ^they were compelled, there- 
fore, to use a half lock of 18 inches fall; that there were seven 
lifts and one inclined plane on the canal, effecting a rise of 262 
feet in eleven miles. That he should not recommend them as 
applicable to boats of more than 20 to 30 tons. The width of 
larger boats was an obstacle. They were extremely advan- 
tageous for narrow canals ; for boats of 50 or60 feet in lenglll, 
and about 30 tons. 

Mr. Parkes remarked, that he considered the question of nar- 
row canals as a most important one — the advantage to be derived 
from narrow canals was a subject to which sufficient attention 
had not been paid. 

The President called attention to the remark iu Mr, Green's 
paper respecting the quantity of water carried up from one level 
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Co another id a downward trade wtiererer tbeae liAi ar^ aled ; 
then a coal coontrj on hrgh leTel may sopplj ittelf with as mnch 
water aa it sends down coal. The subject of inclined planel 
being alloded to, eapeciallj those of the Horristowii Canal of 
iOO feet each, where a rise of 1600 feet is effected hy eight in- 
clined planet, Mr. G. remarked, that more water and time most 
he expended, the friction and length being mnch greater. Itt th* 
lifts there was only as much water consumed as was equal td 
the load, but that he shoald not consider them ai practicallr ap* 
plicaUe to more than 60 or 70 feet Faronrabte levdSi With 
ascents of more than W or 70 feet, conld seldom be tbttA\ cduM 
he hare had the choice of the line in this particular tnstafi^ IM 
abonld haTc effected by fonr lifts the rise Ibr which sev^tt are 
now employed. 



i*« 



Some farther obserrations on the evaporation of water, by Jo- 
aiab Parkes, were read. The author calls attention to the impor« 
taiice of ascertaining the evaporation of boilers, and of masters 
having a regular report of the work done, and of the fuel con.* 
sumed. Attention shoald also be directed to the settling of the 
boilers, and their general managemeut. The defects which 
^nerallj exist are inadequate boiler power, insufficient cover- 
ing} and absence of good reservoirs. A little attention to these 
points, on the part of respectable engine-makers, would lead to 
definite knowledge, and put an end to the pretensions of the 
eropyric 

The paper is accompanied by a table» showing the proportion- 
ate parts of J 12 lbs. of coal burnt in heating water from 32 de- 
grees to 212 degrees with that burnt in evaporating it from 212 
degrees. It is constructed on the established principle of Uie 
sum of latent and sensible heat being constant, and is of great 
use in reducing the results of numerous experiments to one com- 
mon standard, and ascertaining the value of fuel; and in compar* 
ing one set of experiments with another, when the water has 
been supiilied to the boilers at different temperatures. 

The evaporation of water as stated by Mr. Mauby, in the ex- 
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p^rintml witli GoIli6r*$ boiUri being redqced to t)ie 9«aie sMod^rd 
M othwrs IB bU ptpw» it appeared that 20*24 cubic feet were 
evaporated firooi 212 degrees F. with 112 Ibt. of coal. The 
^aatlfey eeapontfed at the Fowey Cqpsols va^ 31*37 pubis 
feet. 

It appeared, on conparittg tibe value of the Logaoaiotiye Sngioe 
mmd the Conriah Eogiae by the qaaatity of coalc eooauflMd^ per 
bene power, they were I to 35. 



The diference in the heatiag eflTeeta of eoke and coal haTing 
bees obserredy Mr. Farkee remarked that the heat generated 
depended on the ratio of the rate of abaorptioa of the oxygen i 
there must be more space betwixt the bars when coke than 
when coal is consumed, and the quantity of oxygen required fa 
nach greater in the former than in the latter case« More air# 
however, may be drawn through the bars than can possibly enter 
into combustion, and the general temperature is lowered in con« 
sequence* 

The comparative value of coke and coal in melting glass had 
been observed by Mr. Pellatt, and it appeared that 21 tons of 
coke produeed the same effisct as 26 tons of the best eoal. 



April 3, 1888. 
The PnasinnNT in the diair. 

'^ On the Teeth of Wheels." By Robert Willis Jacksonian Pro- 
fessor of Natural Philosophy in the University of Cambridge. 
The geometry of the subject of the teeth of wheels may be' 
considered aa complete, but it appears that important additions 
flsay be made to its practical applications. The general problem 
a, having given a tooth of any form to determine one which shall 
work correctly with it. The method of effecting this may be 
shown in a simple practical manner. The curve to be traced 
oat, which is the shape of the required tooth, is the locus of the 
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intersections of all the outlines of the tooth in every one of its 
positions. The motion produced by the mere contact of the 
cnrre so traced out with the given tooth will be uniforin. Thisj 
then» is a practical mode of showing the practicability of the 
problem, ^ 

The epicycloids and involutes have hitherto, from tbe facility 
with which they can be described, being almost universally em* 
ployed, and practice has been confined to the class of epicycloids 
which work correctly with straight lines or circles. The defect 
under which sach wheels labour is^ that a wheel of fifty teeth of 
the same pitch will not work correctly with a wheel of one 
hundred teeth of the same pitch ; since the diameter of tbe de- 
scribing circle by which the epicycloid is formed, must be made 
equal to the radius of the pitch circle of the wheel with which 
the teeth are to work, and will therefore be twice as large in the 
second case as in the first. Also, if the teeth be epicycloids, 
generated by a circle whose radius is equal to that of the wheel 
with which it is to work, which is equally correct, the same re. 
mark applies. 

This defect was of no great consequence when the teeth wer^ 
wooden, but it is of great consequence in iron wheels, since the 
founder must have a new pattern of a wheel of forty teeth for 
every combination that it mi y be required to make of this wheel 
with others. It is desirable that the teeth of wheels be formed 
so that any tooth may work correctly with any other of the same 
pitch. This is the case with involute teeth, but the obliquity of 
the action is an objection to their introduction. The requisite 
property may be given to epicycloidal teeth, by employing the 
following proposition. If tliere be two pitch circles touching 
each other* an epicycloidal tooth formed by causing a given 
describing circle to roll on the exterior circumference of the first. 
will work correctly with an interior epicycloid formed by causing 
the same describing circle to roll on the interior circumference 
of the second. 

From this Professor Willis deduces the corollarv, that if for a 
■et of wheels of the same pitch a constant describing circle be 
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ttkcn and employed to trace those |iortiou8 of the teetli which 
fiofect beyond each pitch lioe by rolliog ou the e&teriur circuin*. 
fc ienc Bt afid thoee which He withiu it by rolling on its iuleri6i* 
dieanifereocey then any two wheok of the set will work correctly- 
together. Tbie corollary is Dew> and constitutes the tiasis of tlii^. 
syiten already alluded to. 

It onljT remains to settle the diameter of this constant de» 
•erihing eirde. The siioplest consideratious serve to show tbat 
the diameter of the couetant describing circle must not be greater 
thaa the radius of the pitch drcle; hencc^ as a convenient rule^ 
make its diameter eqoal to the radius of the least pitch circle of^ 
the set. This rule is perfectly general, applying- to racks and 
large wheels, as well as to annular or internal wheels. The sim- 
plicity of this above the old system is obvions> for on the old 
every epicycloid requires two circular templets ; also there must 
be as many templets as pitch circles in the set, whereas on this 
system but one describing templet is required. 

For machinery in which the wheels move constantly in the 
Mmie directiofly the strength of the teeth may be nearly doubled 
for the same quantity of material, by disposing it so that the^ 
badu are an involute or the arc of a circle, the acting faces 
being of the usual form. 

In the preceding the exact forms have been described ; the 
anthor then proceeds to ascertain forms sufficiently accurate lor 
practice, and which are arcs of circles. . Euler suggested the 
substitution of arcs of circles of curvature instead of the curvet 
themselves. The portion of a curve employed in practice is so 
imall, that a circular arc is sufficiently accurate, provided the 
centre and radius with which it is struck be determined by somei^ 
accurate method than by mere trial. With this view Professor 
Willia was led to investigate a method in which the nature and 
properties of curves proper for teeth are entirely neglected, and 
a simple construction shown by which a })air of centres may be 
at once assigned for a given pair of wheels, whence arcs may be 
atmck that will answer tlie purpose of enubling these wheels to 
work correctly together. 

VOL, ZIII. Q 
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The tottsre of the nlotieo produced hj tlie praisure of one 
ctrettlftr are agidtttt tnother is then exftiniDed and reduced to that 
of « system of three rods, die middle one of which is Joimed to 
two others, moveable at their other ettreinitj ahont a fixed 
centre ; and a simple constroction is arritad at bj which wo may' 
always (ind a pair of centres for which two circaiar arcs may bo 
Itmck throogh any point, which will drire each othor troly for a 
small distance on each side of that point. This point, when tho 
side of a tooth consists only of a single aircy shonld be oa the 
line of centres* It is, however, mote adfantageous that tho 
tooth should consist of two ares, for then there will bt two 
points at which the action is esact—ODC a little before leaehittg 
th^ line of centres, the other a little after passing it* 

From these tnvestigationsy the anthor was led to construct nn 
instmment for setting out the teeth of wheels, which may bo 
nsed with perfect facility by the workmen^ and which has been 
termed an Odontography the appiication of which is liilly de* 
scribed. The paper contains many pracdcal observations eon* 
sMed with this sdbject, tables. Sec., and conclndes with somt 
itrectiotts for cscertaiiuog the correct form of CnttcrS. 



*' On dm VoniSlMion of Tonaeia.'' ByW.West^ 

lliis paper Contains ail account of some CkperiibentB on the 
ttoperature 6f the air in k tunnel 6n the Leeds and Setbl^ 
Railway. TherC are three shafts in the tonliel \ and he obserreC, 
the temperature of the external air being 34 degreed, the teifi« 
pirature at the mouth and as far as the first shaft was 34f de-~ 
grees, but that immediately beyobd this shaft it rose to 35 d^ 
greesy and increased uniformly up to the fkrtber end, at which 
point it was 57 degrees. Trom this fact, the author infers that 
the air passed up th6 shaft and that, tlic tannCl would be iftorC- 
completely ventilated without any shafts: and that Shafts gCuC* 
rally are ah impediment to perfect ^*entIiatton. 



Mf« Carpi9«el deaeribed and illustrated by a model Ibe appa* 
ftttat lATentad by Mr. Worsdale^ for changiDg tbe letter baga on 
tbe ratlwafa witboat dimiaUbisg the speed at. wbicb the car* 
fiages are travelliDg. The bag to be taken op is bong on an arm 
projecting from a post, generally a lamp-post, and the bag to be 
Mt is sutpendeil »fc the end of a rod projecting from tho back crC 
the railway cftiriage. The guard knows the exact distance to 
wbidi this rod is to be poahed ont ; and the projecting irou of 
tiM lam|»-post reeeivas the bag to be left at the sane instant aa 
m pnijocting iron on the gnmrd*s rod sweeps off the hag to be 
taken op. This exchange is certain, and effected without any 
Itaa of time. ... 
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Grantei in Scotkmd between ^2d September and 22d October^ 1838. 



To Winiam Hobert Sietieri of Henrietta^street, CaTeii4bli« 
square, London, for certain improTements in looms'for wearing 
and in the inodt or method of producing igured goods or 
Ihbrics.^— 1st October. 

— John Robb, 13, Commercial-road, Hvtcheson^town, Glaagow, 
mechanic, Ibr a machine for preparing wood tor joiners, car* 
penters, and others. — 2od October. 

«^ Edmund Henzte, of futon's Hotel, Saint James's-atreM, 
bwidoiiy merchant, in eonsfeqnence of a commmncation made 
to him by a foreigner, residing abroad, for improtements in 
ibe tnannfactore of dextrine.— ^Bth October. 

^•fc WilKam Rt>bert Sretfer, of Henrielta-street, Cavendirfk-sqnare, 
liondofi, for certalti rm'provemeots in rigger and pulley bands 
for driving machinery, and ropes and lines for Ottitr purposes. 

-^ 11th October. 

«— James Nasmytb, of Patricrof^, near Manchester, engineer, for 
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certain hnprovemenCs in muchineiy tools, or appantns* for 
cuttiog or plaoiDg metaU md other 8iil>stance8» and in accar* 
ing or faaCening the keys or ootlart used in aach maduBerft 
and other maohinery, wliere ke3r8 or cottars are comnoaly 

' afyplied.— 'II th October. 

To Thomas Ridgway Bridsoti, of Great Bolton, bleacher* for osr* 
tain improvemeats in the construction abd arrangement of aaa* 
chinerr orapparatos for stretching, msngliug, drying, and linisk- 
ing woven goods or fabrics, and a part or parts <^ which 
itnproYements are applicable to other nsefal parposes.— 12th 

. October. ' 

— William Angus Robertson, of PeterboroQgh*coart, and Fleat- 
street^ London, for certain impro?ements in the manafactnre 
of hosiery, shawls, caiyts^ rags, blankets^ and other fabrics, 
being a communication from a foreigner residing abroad.— 
12th October. 

— - John Seaward, of the Canal Iron«iiorks, Poplar, county of 
Middlesex, engineer, for an improTcment in condensing steam 
engines. — i2th October. 

— John Wordsworth, of Leeds, machine maker, for improve- 
. sieuts in machinery for heckling and dressing flax, hemp^ aad 

other Bbrous mAterials.— Idth October. 
•— John Melling, of Liverpool, for certain improvements in loco- 
motive steam carriages, to be used on railways or other roads, 
part or parts of which improvements are also applicable to stfL- 
tionary steam engines, and to machinery in l^general.— 18th 

October. 
•^ Horace Corry, . of Murrow-street, Limehouse, Middlesas* 

M.D.| for improvements in the manufacture of white lead.-^ 

18 th October. 
-— Henry Huntley MobBn,.of Regent's Park, M.D., for im* 

provemeuts in the composition and manufacture of fuel, and. ill 

furnaces for the consumption of such and other kinds of foeL-* 

18th October. 
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SEALED IN ENGLAND. 

18S8. 



To John White, of Haddington, North Britun, iron- 
mooger, for his invention of certain' improvements in the 
constniotion <^ olrens, and heated air stoves. — Sealed 27th 
Sqptomber~-Q months for inrobnent. 

To John Bourne^ of the city of Dublin^ engineer^ tat his 
inyention of certain improvements in steam engines^ and 
in the construction of boilers, fiirnaces, and stoves.— 
Seakd 8th October — 6 months for inrohnent. 

* To Jehiel Forbes Norton^ of Manchester^ mercbant, for 
certain improvements on stoves or furnaces^ and in in- 
stroteents or ajpjwntiis for makixig the same, being a com* 
mmucation fimn a foreigner residing abroad.'-*Sealed 8tii 
October-^6 months fiir imofanent. 

To Henry Dunnington, of Nottingham, lace-manufac- 
turer, for lus invention of certain improvements in warp 
machineiy, and in £ftbrics produced by warp macfaineiy««— 
Sealed 8th October-^6 months for inrolment 

* To George Haden, of TVowbridge, in the county of 
Wilts, engineer, for his invenidon of improvements in the 
niitoufiihture of a soap or composition applicable to the 
ftUng^^end other processes, employed in the manufiEictcofe 
of woollen doth and other purposes to which iM>flp is 
usually employed. — Sealed 8th October — 6 months foqr 
inj^l]aae&t. • 

To Charles Sanderson, of Sheffield, steel manufiu^tiirer^ 
Ipr.hii invHitidli of a certidn improvement in the art oir 
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process of smelting iron ores^—Sealed llih October— 
6 months for inrolmettt. 

To Malfthew Hmiik, of Fiin^vBft^4ml» in H^e dty of 
London, Esq., for improveilieatB in darifying and filtering 
water, beer, wine, and other liquids, being a communica- 
tion from a foreigner residing abroad. — Sealed lift Oc- 
tober — 6 months for inrolment# i 

To John Fowler, of Birmingham, genOmiAiiy ibr bis m* 
vention of certain improvements in preparing xa iMAvAft 
turing sulphuric aeid.— ^Sealed 16th October — 6 monllis 
fcr inroknent 

To William Brockedon, of Qiieen*squafa> in tht c»Mf 
of Middlesex,. Esq., far his inTentioii of a <iombiMtiDii of 
known materials, forming a substitute for ooiks and biil^p* 
-7-8ealed 17th October — 6 months for inrolment* 

To Hemj Mqner, of PiceadiUjry wik <teBiHer imA el 
■itechaAt^ (of impravemeats in the mamifiMloM ^btt^ 
being a communication from a fMiugner nMiding ablML«^ 
^eided 17tb October — 6 months far inroImeBt. 

tV Qeoi)ge HaniaQB, of Canton Honto-tenaee, imfvfyM^ 
SmpUs inYentiom ef imprortaiente far aiippfying air far 
promoting and anpporting tiife eombustmi of liit Sb «foee 
stoves and furnaces, and for eeonpmising fuel theteiiu«— 
Sealed 17th October — 6 mcmths for inrolment 

To EliMBolMen Handooek, «f die eity bT Dal^ Af 
on vsveBiMMi 01 improYesieMs m casson fnt nmicive mm 
other purpo^M.-^ Sealed Utk OctDbcr»«-4 m & kO m^ 
9fohnent» 

To William Edward Newton, of the Office fcnr IhmM, 
Q^mrrtf lMf|^ tn tlie eottsty of MiUUb^t^ pateaft sg^tt, 
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piera^ nofk, ttwm girden, and stays for iurcUteetural pur- 
poeeSy' being a communicatibn from a foreigner resUKng 
abroad. — Sealed 17tli October — 6 months for inrolment. 

To Jobn Greorge Bodmer^ of Manchester^ en^eer^ for Ida 

invention of certain improvements In the machinery or ap« 

paratus for cardUig^ drawing, roving, and spinning cottoft^ 

.flax, wool^ silk; and other fibrous substances.— ^Sealed 22d 

October--6 months for inrolment. 

To WiUiam Jeakes^ of Orc^t Bussell-st^eet, Bloomfbur^, 
m th^ county of Micjdlesex, ironmonger, for his invention 
^ a mode of applying ventilating apparatus to stoves, con« 
itriieted on Dr. Aro^tt'^ prinQqpte«-*-Seale4 22d Ckii^h^ 
«-»^ months for inrolment. 

To William Edward Newton, of the Office for Patents, 
Chancery-tane, in the county of Middlesei^ mechanical 
draftsman, for ati improved method or methods of pre* 
fpmiiig eertam suhiitances for the preservation of wood and 
other materials used in the construction a^d fitting up of 
houses^ shipS; and other worlcs, which improvements are 
also appficable to other useful purposes^ being a cemm»« 
nication firom a^^reigner residing abroad.-^*S^aSe4 22d 
October — 6 mouths for inrolment. 

To John Henfirey, of Weymouth-terrace, Shoreditch^ in 
the county of Middlese^^ engine^ and machinist, for .h^ 
iavenlian of c^^itain improvements in the manufiu:ture of 
Ifh^es or joints^ i^d in the machinery employed ther^.— 
Sealed Siftii Octoher-r^ months for inrolment* 
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To James Dutton, of Wotton^nder-Edgey in the county 
of GloucesieTy clothier, for his invention of certain im- 
provementi in the manufacture of woollen cloth, which 
improvements apply both to weaving and dressing of 
woollen ctoM.— [Sealed 8th February, 1838,] 

Thksb improvements in the manufacture of woollen cloth, 
which apply both to weaving and dressing, consist, as re* 
gards weaving, firstly, in the general construction and 
arrangement of the parts constituting a loom for weaving 
woollen cloths by rotary power ; secondly, in an improved 
mode of clothing the warp beam of a woollen loom, for the 
purpote of laying the yarns upon the beam witli greater 
regularity and uniformity of tension than can be efiected 
by the old methods of beaming warps ; thirdly, in a pecu- 
liar construction of healds for opening the warps previously 
to shooting the weft, and also of the reed for beating up 
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the work; fourthly^ the adaptation of appara^ intended 
to operate as perpetual temples ; and fifthly, in a peculiar 
method or methods of rendering the deUvery of the warp- 
yams contingent upon the taking up of the cloth. 

As regards the dressing of the siuf aoe of doths, my im- 
provements consist in the construction of a machine in 
which the cloth is distended and progressively passed for- 
ward^ and the pile is raised as the cloth proceeds, by means 
of a rotaiy cylinder, the periphery of which is covered with 
teasles, or wire cards, or brushes, and the cylinder made to 
revolve with an accelerated speed in the same direction as 
the cloth proceeds ; and the cloth is pressed against the 
sur&ce of the said teasles or wires by an adjustable roller, 
mounted in a frame formed of compound levers, weighted 
so as to give any required pressure. In this machine, a 
rotary shearing apparatus may also be mounted, and ap- 
pUed to cropping the surface of the pile of the cloth ; and 
pressing the cloth may likewise be effected in the same 
machine, by substituting heated rollers in the place of those 
above described, for raising the pile ; and the operation of 
brushing the face of the cloth may be performed in the 
same machine, by mounting a brushing roller in the same 
manner as the teasle cylinder above described. 

And, lastly, my improvements consist in certain addi- 
tions to the apparatus for dressing and finishing woollen 
cloths^ and the method or methods of, and apparatus for 
effecting the same, for which I obtained a patent in Eng- 
land, dated the 13th day of May, 1834.* 

Rg. 1, Plate VII., is a front ekvation of a loom, to which 
my improved oonstructian and arrangement of parts are 
adapted for weaving by rotary power; fig. 2, is an ele- 



• A copy of the speci£cation of this patent will be fbuod ia our 
present Seriesi vol. vi p. 139. 
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▼ation of ihe lame^ taken at the right hand end) fig. S^ ii 
n aectional eferation^ taken transTerftelj through the looni> 
locdting toward the right hand ehd ; and fig. 4^ id a hori- 
zontal view of the loom as seen from above^ in all whidl 
figure the same parts of the machine are pointed out by 
simikr letters of r^fisrence. The main shaft a, n^eirea 
Totarj motion from any first mover through a strap b, ap« 
plied to the pulley or rigger Cy fixed upon the end of th^ 
main shafts from Which shafl all the working parts of the 
loom are driven. 

The warp beam d^ is mounted upon an axle^ the ends of 
which turn in slots formed in brackets fixed to the back 
upright standards ; and the periphery of this Warp beani 
bears upon a roller e, which has a toothed wheel y, upon 
the end of its axle^ and is driven round by means of an 
endless sci^w g ; hence^ the warp beam is made to revolve^ 
and the warp given out by the fHction of its surface against 
that of the roller e, below. 

The yams deUvered from the warp beam pass upwards 
over the back rail hy and thence through the healds t> i^ 
and the reed ky tdward the breast beam I. The doth being 
here woven^ proceeds downward under a drawing rdldr 
m, and over the perch n, and thence to the cloth roll o, upon 
which it is progressively wound. 

The healds iy iy are formed of bent wires^ in a mannei* 
that will be described hereafter. The frames of these healds 
are afiixed to boards or plates py py one of which is attached 
to a sliding guide rod qy and the other to two other guide 
rods r, Vy and they are connected together by an endless 
strap Sy »y which is made fast to the boards py py and passed 
over the tension pulleys ty ty mounted upon the side firamea. 

On the main shaft a cam Uy is fixed^ as shown at fig* 3> 
which works witiiin a rectangular frame Vy v ; and as the 
main shaft revolves^ causes the rod q, to slide up and down 
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in its guides^ and thereby to oommunicate a redproeattng 
motion to one of the boards or plates p, bj which means 
the healds i, i^ toe made to more up and down for ihe pur* 
pose of opening and closing the sheds of the warp. 

The pecking, that is^ the projecting of the shuttle thiou^ 
the sheds of the warp, b produced by the following 
means: — From each end of the main shaft, arms w, ex« 
tend^ which^ as they rerolve^ altemate^r act against the 
side of one of the levers x, w. This part of the appamtus, 
though partially shown at each end of the loom in the front 
elevation, fig. 1, is more perfectly seen in the detached fig. 
5. The levers a?, have their fulcrums upon studs fixed m 
the legs of the batten a, a ; and as the main shaft a, re- 
volves^ the arms Wy are alternately made to press with 
considerable force against the projecting cams or rollers 
y, jf, in the levers Xy and thereby to force back those 
levers into the position shown, by dots in the last men« 
tioned figure. The upper part of each lever x, acts against 
the shorter arm of a right-angled lever Zy pendant firomthe 
upper part of each of the l^s a^ of the batten b ; and by 
the movement just described, causes the lever jp, to be 
thrown with considerable velocity into the position shown 
by dots. The longer arm of the lever Zy being attached to 
a cord or strap, connected to arms extending downwards 
fix)m the pecker c. These movements of the levers Wy and 
Zy cause the peckers to ^ve those sharp strokes to the 
shuttle which are required for projecting it to and fino along 
the shuttle race between the sheds of warp. 

There is a peculiarity in the pecker, viz. that it has a 
recess opposite to the end of the shuttle, filled with India- 
rubber, and which may be advanced as it wears away by 
means of a screw passed through firom the opposite side. 

The backward movement of the batten b^ for allowing 
the shuttle with the weft to pass between the sheds of the 
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^rsrp^ 18 e£fected by rotary cams d^ d^ upon the main shafts 
as shown in fig. 2. These cams^ as they revohre^ act 
against tiie taik of jointed levers s^ s^ and when the longer 
radii of the cams are acting against the tails of Uiose levers, 
the batten is kept back^ as in fig. 2, which is during the 
time that the shuttle is passing through the yam ; but the 
moment that the tails of the levers b, escape from the 
larger radii of the cams d, the batten is released^ and is 
fordbly drawn forward (for the purpose of beating up the 
shoot) by the power of a spring f, f, attached to the fix)nt 
standards, and to the legs of the batten (see fig. 3). This 
beating up of the shoot is assisted by the tappets o, o, 
upon arms extending firom the main shaft, which, imme^ 
diately after the batten has sprung forward, come in con- 
tact with an inclined plane h, on the back of each leg of 
the batten, and force it onward to such an extent as may 
be required for driving the weft-thread home. 

It now remains for me to describe the means by which 
the yams are given off from the yam beam d^ and the cloth 
taken up or wound upon the cloth beam o, A bar i, sliding 
fireely in staples J, J, affixed to the stationary framework, 
(see fig. 2,) is, by the return or backward movement of the 
batten d, made to strike against the upper part of a cross- 
armed lever k, mounted upon an axle in a bracket fixed to 
the back standard, to one of the arms of which lever k, a 
pawle L, is affixed. This pawle takes into the teeth of a 
ratchet wheel m ; and when the lever k, is acted upon as 
described, the pawle is forced forward into the teeth of the 
ratchet ii, and the wheel necessarily advanced in its rotaiy 
movement one tooth. This slight movement of the wheel 
M, consequently produces a correspondent rotary move- 
ment of the axle' and conical pulley n, n ; and by a strap o, 
a similar movement is communicated to the lower pulley p, 
upon the axle pf which is fixed a worm or endless screw ^« 
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Now, as tliis endless screw takes into the teeth of the whed 
fixed upon the axle of the fiiction cylinder e, whatever 
quantity of movement is produced by the means just de- 
scribed will be given to the cylinder e; and the warp beam 
d, bearing upon its periphery^ will^ by the fiiction of the 
surfiu^es^ be consequently made to turn upon its axis^ and 
by these means^ to give out the required length of warp 
yams for the next taking up of the cloth. 

A weighted cord^ passed round a puUey fixed on the end 
of the beam o, causes that beam to turn and to vrind up 
the cloth. A similar pulley and weighted cord is likewise 
applied to the end of the drawing roller m, by means of 
which the cloth is not only held in tension, but is gradually 
drawn down from the breast beam, and conducted over the 
perch fiy to the cloth roller o. This drawing roller m, if 
properly weighted, will be the principal agent in bringing 
the cloth forward (as it is produced by the weaving), and 
the diameter of this roller remaining always the same, the 
tension or power of draught will be at all times uniform. 

The rotary power of the drawing roller m, thus obtained, 
is communicated through its axle to the fiiction disc a, 
fixed thereon, and is made the agent for raising the driving 
pawle L, in the following way : — When the batten comes 
fon^'ard for beating up the weft, a sliding rod r, connected 
to the lower part of the leg of the batten, is made to strike 
against the upper part of a right-angled lever s, seen best 
in fig. 2. The falling back of this lever s, as shown by 
dots, causes a lever t, mounted on the bottom rail of the 
standard, to be raised> which lever t, carries a vertical rod 
u. This vertical rod is connected at top by a joint to a 
sliding rod w, and at bottom by a joint to the lever t, 
where a fiiction roller v, is made fi»t to the lower end of 
the nod V, This roller v, is brought into contact with the 
periphery of the firicti<Hi disc q, by the rising of the lever t> 
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as described; and when these two surfaces thus come 
into contact) any rotary movement given to the disc by the 
means sbove described^ will cause the roller v^ to move^ 
and with it the rod u. By these means the rod u^ will be 
thrown into the position shown by dots^ which will project 
the sUding rod w^ against the lower arm of the cross lever 
K, and thereby raise the pawle l^ that is^ draw it back one 
tooth upon the periphery of the ratchet wheel m^ placing 
the pawle in the proper situation preparatory to driving the 
ratchet wheels the stroke for effecting which is given by the 
means before described. Thus it will be perceived that 
the delivery of the warp yarns is made contingent upon 
the winding up or drawing forward of the doth by the 
roller m ; for if the striking up of the reed against the work 
does not meet with sufficient resistance^ owing to the want 
of weft thready the force will be insufficient to drive the 

cloth over the breast beam l, consequently the drawing 

* 

roller m, and the firiction disc q, upon its axle, wiU remain 
quiescent, and the parts v, u, w, not being moved, the 
pawle L, cannot be drawn back ; therefore, the ratchet 
wheel M, and the parts n, o, p, g, and e, connected with 
it, which drive the warp roller d, must remain at rest, and 
no warp wiU be given off. 

As regards the improved mode of clothing the waip beam 
of a woollen loom, I should, by way of preface, say that 
by the ordinary methods of beaming, the coils of the yams 
are laid upon the roll with great inequaHty, that is, the 
jams are wound on in clusters, and with very different 
degrees of tension, to obviate which my present improve- 
ment is proposed* I take yams from the warper, and pass 
them in the usual manner through close reeds, in clusters 
of about twenty yams in each. As I wind these yams 
upon the warp beam, I introduce between each winding 
a thickness of paper or other suitable material ; this I effect 
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by employing a sheet of pq)er, or other suitable materiat, 
of width equal to that of the yams spread along the beam^ 
and of an equal length to the entire length of the warp. 
From the roll so clothed I now draw off the yams, separate 
them, and pass them through a reed as fine as that by 
which they are intended to be woven. Through this fine 
reed I then wind them again on to another beam, with a 
roll of paper, or other suitable material, between each wind- 
ing, as before. The last mentioned beam, so covered witii 
the warp yarns and paper, is then to be placed in the loom 
as at d, fig. 3, and the ends of the several yams being 
passed through the weaving reed in the usual way, are 
drawn off the warp beam in the progress of weaving by 
the means above described. The sheet of paper or other 
material which intervenes between each winding of the 
warp is then simultaneously, with the delivery of the warp, 
conducted to a roller x, upon which it is wound by means 
of a weighted cord passed round a pulley at its end. 

The peculiar construction of the healds for opening the 
warps is shown upon an enlarged scale detached firom the 
machine at fig. 6. 

Instead of having eyes or loops, as heretofore, for the 

warp yarns to pass through, my improved healds are 

« 

formed of bent wires a, a^ which, by their hooked 
ends, are attached to two horizontal bars b, b, connected 
to two standards of iron c, c, the latter of which are made 
fast to on^ of the plates or boards p, before described. The 
yams severally are passed round the bend of the wire 
which retains it, and as the frame of healds move up and 
down, the sheds of warps open and close. 

A variation in the construction of the healds is shown at 
fig. 7 (an edge view), and at fig. 8 (a front view). The 
healds in this case are of wire, but in the form shown at d, 
and their lower parts are made flat, as at e ; which flat 
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parts or stems are cast into leads f, in the same way as the 
guides of a lace-making machine. These leads are inserted 
in, or attached to the plate or board p, at bottom^ and the 
wires are left open at top for the purpose of inserting the 
yams between^ and passing them round the bent part. 

^j improved construction of reed is formed of straight 
flattened wires^ cast into leads as the guides of a lace- 
tnaking machine^ and shown in two views at figs. 9^ and 
10 : g, g, are the wires^ and h^ the leads which are inserted 
into the batten i. 

The apparatus which I employ as temples for keeping 
the cloth distended in width, is shown at k, in the detached 
figures 11, 12, 13, and 14. Fig. 11, is an enlarged repre- 
sentation of part of. fig. 3, exhibiting the breast beam /, 
and the opening of the shed of warp; fig. 12, is a hori- 
zontal representation of the same; fig. IS, is a transverse 
section, taken between the breast beam and the part of the 
warp where the weaving is finished, that is, beaten up ; and 
fig. 14, is a perspective vicw^ of the implement employed 
as the perpetual temple. This implement k, may be called 
a clutch, one of which is to be fastened upon the breast 
beam near each end. It has a narrow opening between a 
pair of chaps for the edge or selvage of the cloth to pass 
through. Behind tAese chaps a recess is formed, into which 
a slight rod of whalebone or other suitable elastic mate- 
rial m, is inserted loosely, the reverse end of which rod is 
fastened to the harness frame i. The rod, by these means, 
is made to move up and down with the shed of warp, and 
when the shuttle traverses, the weft yam is carried over 
the rod, and thereby made to weave the cloth with a small 
loop beyond the list. As the cloth is driven forward over 
the breast beam, these loops slide a short distance upon the 
rod m, for the purpose of keeping the cloth distended to 
its proper width at the part where it is woven. 
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I have only to add^ as respects the operation of weaving 
woollen doths^ that the arrangement of machinery for 
weaving may be worked either by power or by hand^ and 
the peculiar construction of healds and of reed^ as well as 
the perpetual temples and the mode of framing, as de- 
scribed, are not only applicable to the novel construction 
or arrangement of the parts of a loom as above set out, but 
also to other constructions of power looms and hand looms 
for weaving woollens. 

As regards the dressing of the surface of woollen cloths, 
my improvements are represented in the accompanying 
drawings at figs. 15, and 16. 

Fig. 15, b a longitudinal section of a machine in which 
the cloth, while distended by habitting hooks, is passed 
forward under a barrel or roller covered with teasles^ wire 
cards, or brushes ; fig. 16, is a horizontal or top view of the 
same. The piece of cloth to be dressed is placed in the 
scray below, from whence one of its ends is conducted 
between the rollers a, d, c, d, e^fy g^ A, and from the last 
roller is allowed to fall down the inclined plane i, where 
the two ends of the piece of cloth are sewn together, form- 
ing it into an endless band. 

The roller a^ is mounted upon an axle in a trough of 
water, and covered with a felt; the axle of the roller by is 
mounted in weighted levers, for the purpose of pressing 
the doth against the sur&ce of the felted roUer, by which 
means the cloth will be made to take up a small quantity 
of water from the felt ; the roller c, is a conductor of the 
cloth, and turns upon pivots in the ends of the top rail oS 
the machine ; the roller d^ is mounted in lever arms, which 
hang upon pivots in the back standards, and is made to bear 
against the cloth in order to prevent it slipping forward. 

Across the middle of the machine is placed the roller e^ 
which is covered with teasles, or wire cards, or brushes^ an4 
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its axle turns in bearings fixed on the top rail. Beneath 
the roller e, is placed the roller f, the axle of which is 
mounted in lever arms k, suspended upon the fulcrum rod 
/ ; the longer arms of these levers are weighted for the pur- 
pose of pressing the bed roller^ against the under surface 
of the roller e« 

The roller ff, is a drawing roller, upon the end of the axle 
of which the main driving pulley m, is fixed, and a press- 
ing roller A, mounted in lever arms suspended from pivots 
on the back standards, bears against the surface of the 
drawing roller ff, in order to hold the cloth tightly as it 
advances, and to conduct the cloth down to the inclined 
plane leading into the scray. 

The cloth having been thus passed lengthwise between 
these rollers, it is extended in breadth by its lists being 
hooked on to a series of habits n, n, n, n, which slide on a 
horizontal rod q, on each side of the machine, as shown at 
fig. 16. 

Rotary power being now applied to the driving ptilley m, 
the roller y, will be made to draw the cloth progressively 
JTorward through the machine. A band passed round the 
rigger 0, on the opposite end of the axle of the roller y, 
communicates motion to the pulley p, on the end of th0 
roller e, and causes the roller e, to revolve with a greater 
speed than that at which the cloth travels, and in the same 
direction. By these means, as the cloth advances, the 
teasles, or wire cards, or brushes, act against the sur- 
face of the cloth, and produce the dress. 

The habitting hooks w, n, », adapted to this machine*, 
are connected in series, in fimnes which slide upon hori- 
zontisd bars of iron q, 9, attached to the side rails of th^ 
wooden fi:umework ; and one of these frames of habits 
being placed upon the bars g, q, on each side at the back 
part of the machine, and the hooks made Ikst to the Hfttft by 
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the hands of attendants^ the cloth, as it is drawn along, wiQ 
cause the habitting frames to slide forward until they arrive 
at the front part of the machine, that is, where the doth is 
let fidl on to the inclined plane of the scray, when the lists 
are to be unhooked and the habit frames removed, to make 
way for those which are coming onward. 

A friction lever or break r, may be applied to the roller 
c, when required to give additional tension to the doth ; 
and the pressure of the bed roUery^ against the cloth under 
the teasle, card, or brushing roller e, may be regulated by 
sliding an adjustable hook s, which is intended to support 
the tail part of the lever k; and when this pressure is re- 
quired to be removed altogether, the foot of an attendant 
may be placed upon the treadle lever t, which, through the 
connecting rod «, will cause the tail part of the lever to be 
raised, and the roller/) to be withdrawn from its ccwitact. 

I may here observe, that when it is not required to sup- 
ply water to the cloth in this operation, I dispense with the 
rollers n, and 6, and conduct the cloth from the scray im- 
mediately up to the rollers c, and d. 

In order to clothe the dressing roller e, with teasles, I 
construct a series of slight frames of tin plate and wires, in 
the manner shown at figs. 17, 18, and 19. Fig. 17, repre- 
sents the frame as seen sideways, and fig. 18, the same, as 
viewed at the back part. Between the four projecting 
horizontal wires I introduce a teasle as shown, {torn which 
the teasle, when its points are worn away on one side, may 
be readily withdrawn, and its position changed, in order to 
bring its fresh points into operation. A series of these 
teasle frames I attach to a flexible band, by passing the 
foot of each frame under staple wires, as in figs. 19, and 
20, and then wind this band of teasles round the roller 
in the form of a screw. 

If it should be considered eligible to form the teasle 
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of larger diameter than that represented in the machine^ 
I would then mount the teasles in handles^ as shown at figs. 
21^ and 22^ confining each teasle between wires in order to 
afibrd the opportunity of shifting them when required, and 
these handles may be attached to the barrel or roller in 
any convenient way ; and also the same construction of 
teaale handles may be adapted for any other sort of gig 
machinery* 

The last feature of my improvements in dressing cloth^ 
being an addition to my former patent above mentioned 
(in which I dressed cloth in portions by distinct operations^ 
by the application of pressure in connexion with heat and 
humidity), consists in the adaptation of a second process 
of pressing the cloths in portions, after that in which heat 
and humidity has been employed. This second process is 
for the purpose of abstracting the heat from the cloth whils); 
under pressure, which is effected by the following nieans :-— 

After pressing a portion oif .the cloth in the machine, as 
described in my former specification, I immediately pass 
that portion of cloth which has been just operated upon 
firom the heated press into a cold one of a similar construc- 
tion, placed contiguous to the former, the platten of which 
is formed hollow, and kept in a cold state by being filled 
with a quantity of cold water ; and under this I submit the 
cloth to cold pressure. By these means, that portion of 
the cloth which had been made hot by the former opera* 
tion of pressing, is now, whilst under the weight of the 
platten containing the cold water, reduced to a cold state, 
and thereby finished in a more perfect manner than when 
allowed to cool, as in the former instance*—* [/»ro/^m th^ 
Roth Chapel Office^ Ausmst, 1838.] 

SpedflcatioB drawn by Messrs. Newton and Beny. 
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To Thomas Obam> of No. 27, East-street, Red lAon- 
square, in the county of Middlesex, gentlemanyfor his 
invention t^f improvements in the manufacture offueL-^ 
[Sealed 26th March^ 1838.] 

The Patentee describes his invention in the following 
manner : — It is well known that in getting coal much small 
or dust is produced^ which is of comparatively little value. 
Now, the object of my invention is the compoimding such 
dust or small of coal with other matters, in such propor- 
tions as to render the compounds of as great, and, under 
some circumstances, of greater value than the large of such 
coal, when the relative quantity or effect obtained there- 
from and the convenience of stowage is taken into account; 
and my invention consists in combining and compressing 
the small or dust of coal with certtdn materials into fuel, 
as will be hereafter described. 

The materials employed by me are, first, small or dust 
of bituminous coal ; secondly, mud, alluvial deposits, marl^ 
clay, or any other earth containing vegetable mattery 
thirdly, water, and there are several other substances which 
inay under certain circumstances be employed with the 
above three, but are not absolutely necessary to make a 
jgood fuel, such as mineral tar, coal tar, gas tar, mineral 
pitch, vegetable pitch, resin, asphaltum, or any other bitu- 
minous matter, chalk, or lime, sawdust, anthracite or stone^ 
coal, coke, or coke dust and breeze ; and in order to give 
the best information in my power for carrying out my in- 
vention, I wiU describe a process of combining and forming 
these materials into several species of fuel. 

Take thirty pounds of vegetable tar, coal tar, gas tar, 
mineral pitch, vegetable pitch, resin, asphaltum, or viy 
other bituminous matter. Note — ^The vegetable tar, coal 
tar^ and gas tar, will readily mix with the other ingredients 
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lued ; but if either mineral pitchy vegetable pitchy resin^ 
asphahuni, or any other bituminous matter be employ^^ 
it should first be dissolved in boiling water^ and whilst hot 
mixed with the other materials. One hundred and eighty 
pounds of dry mud (the best for the purpose is that taken 
firom rivers)^ clay, marl^ or any other earth containing vege- 
table matter, and fifty gallons of water, and mix them toge- 
ther ; then add by degrees thirty pounds of powdered lime 
(stone lime is the best) or chalk, passed through a fine sieve^ 
and one ton of small or dust of bituminous coal. The whole 
should then be well stirred up with rakes or other suitable 
instruments, until the several materials are thoroughly 
combined, or they may be mixed together by machinery, 
it being necessary to obtain a perfect blending of the 
materials in order to their adhering together and biuming 
equally. The materials so combined are then to b^ put 
into moulds of any shape (although it is better that they 
should be either square, oblong, or angular), the dimen" 
sions of which may be of any size found most convenient, 
and then pressed either in a screw, lever, or other pre^s. 
But I claim the combination as an invention, whether the 
same be submitted to pressure or not, the object and ad- 
vantage of pressing being the holding of the materials 
together to increase the period and duration of combustion, 
and to reduce the bulk as much as practicable. 

The lumps or blocks thus produced are to be placed ta 
dry, leaving spaces between the lumps for the drcidation 
of the air ; and it will facilitate the drying to place them 
in a room or shed, the atmosphere of which can be heated^ 
though in warm dry weather this will not be necessary. 

I have also to describe another species of fuel, which 
fonns a desirable fuel fi>r use in furnaces, having a power- 
ful draught. Take ten hundred weight of small or dust of 
bituminous coal, ten hundred weight of small oven-made 
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coke or 6oke dust (wbich proportions \rin admit of varia-' 
tion)^ thirty pounds of tar or any other of the bituminous' 
matters before specified, two hundr^ pounds of dry mud^ 
clay, marl, or other earth containing vegetable matter, fifty' 
gallons of water, and thirty pounds of lime or chalk, and 
mix, mould, and press them in precisely the same manner 
as described for manufacturing the first mentioned fueL 

I have also to describe a third species of fuel: — ^Take 
fUteen hundred weight of small or dust of bituminous coal^ 
five hundred weight of breeze (which proportions will also 
admit of variation), thirty pounds of tar or any other of the 
bituminous matters before specified, two hundred pounds* 
of dry clay, marl, mud, or other earth containing vegetable 
matter, fifty gallons of water, and thirty pounds of lime or 
chalk, mixed, moulded, and pressed in like manner. 

I have also to describe a fourth species of fuelt—rTake 
thirteen hundred weight of the anthracite or stone coal, 
seven hundred weight of small or dust of bituminous coal 
(which proportions will admit of considerable variation] ^ 
forty gallons of water,forty pounds of tar or other bitumen, 
as before, thirty pounds of lime or chalk, and one hundred 
and eighty pounds of dry clay, mud, marl, or other earth 
containing vegetable matter, mixed, moulded, and pressed 
in like manner. 

I have also to describe a fiflh species of fuel :— Take 
fifteen hundred weight of small or dust of bituminous coal, 
five hundred weight of sawdust (which proportions will 
admit of considerable variation), forty pounds of tar or 
other bitumen, as before, two hundred pounds of dry clay, 
mud, marl, or other earth containing vegetable matter^ 
seventy gallons of water (the quantity of water must be 
varied iii proportion as the quantity of sawdust is used), 
thirty pounds of lime or chalk, mixed, moulded, and 
pressed in like manner. 
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' I ham aho to describe a' sixth species of fiiel:-«Tak9 
five hundred weight of peat turf^ peat earthy peat moss^ or 
bog earthy five hundred weight of sawdust^ ten hundred 
weight of small or dust of bituminous coal^ thirty pounds 
qf lime or chalky thirty pounds of tar or other bitumen^ as 
before^ two hundred pounds of dry day^ mud^ marl^ or other 
earthy containing Vegetable matter^ and seventy gallons of 
water^ mixed^ moulded, and pressed in like manner. 

. I would observe, that in manufacturing each of the above 
species of fuel, the ingredients lime and bitumen may be 
<ankted; but I find that the use of them not only increases 
the adhesion of the other materials, but the lime has the. 
effect of neutralizing the sulphurous acid gas contained in 
the coal, and the bitumen adds to the ready combustion of 
the fuel. And further, that I prefer the use of vegetable 
tar to any other bitumen, of mud (especially river mud, 
and more particularly such as is taken from the liver 
Thames,) to any other earth, of stone lime to chalk, or any 
other description of lime, and the sawdust from the pine to 
the sawdust of any other description of timber. 

Having thus described the nature of my invention, and 
the process of manufiurture, I would remark that I do not 
confine myself to any particular process, it being evident 
that the object to l>e obtained is a careful combining or 
mixing of the materials herein mentioned, and the subse* 
quent pressing the same into lumps or blocks of convenient 
size, and of the forms most advantageous for packing or 
stowage, and whatever process may be adopted it does not 
alter the nature of my invention. 

And I would further observe, that I do not claim the ap-^ 
pKcation of each of the several materials separately as a fuel, 
whether pressed or unpressed, as I am aware that some of 
them have been used as a fuel before ; such as anthracite or 
stone coal, coke, breeze, peat earth, peat turf, peat moss, 

V0t« XIII. T 
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m 1>6g eirfk^ tmiJl ootf or 6oid dost, ind flnudl 66al «r eatl 
ditit, ill combination with mud^ marl, or clay, in certain 
proportionft; but what I claim, is the combining amafi 
or duat of bituminoua coal with marl, day, mud, afluYiil 
depoaita, or other earth containing vegetable matter ; and 
With water, in all cases where the weight or quantity of 
amall coal or coal dust is equal to, or exceeds the wright or 
quantity of mud, clay, or other earth used, whether the 
iame has or has not any one or more of the other matters 
herein mentioned. 

And ftirther, I claim the compressing of small coal or 
coal dust in combination with any of the above-mentioned 
matters into angular blocks or shapes, suitable for better 
stowage ; but I do not claim as new, the application of tsr, 
pitch, or other bitumen in combination with coal, or wirti 
any other of the matters, various attempts ha\-ing been 
before made for employing them as fuel : nor do I confine 
myself fx) the using the whole, or even the larger number 
6i the several matters before enumerated for the formation 
of the several descriptions of fuel above mentioned, though 
I believe the compounds herein severally set forth to be 
^ best compounds for fuel.— [/nro//e(/ in the Jnrolmeni 
Office, SeptembeTy 1838.] 



7b Hbnry PfiRSHOUSE Pabkes, qf Dudley, in the catmip 
qf JVercester, inm-mer chant, for his invention qf improve 
ments in flat pit chains.-^ [Sealed 11th August, 1836.] 

Tntn invention consists in the application of certain iron 
stays to flat pit chains, by which the individual Ihiks 
thereof are stayed or supported, and are also combined 
together into one plane, as will be hereafter described. And 
itt order tliitt my invention may be more raadily undarttood^ 
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f would observe that the flat pit chains ordinarily iwd fyf 
nisiiUE coals and other materials from pits and mines, hav^ 
itejB made of wood^ fastened between every alternate set 
ff links bj a flat nailj which being driven through the wood 
stays^ and rivetted^ secures the same within the links. Bi^t 
there are many objections to these stays : for instance^ the 
atmosphere effects the wood^ and causes it to expand and 
yhrink^ by the same being damp or dry ; and hence, the 
aiaya get out of place in the midst of working, and fre* 
^[iiently the chain breaks in consequence thereof. Again^ 
the livet heads (which hold the wooden stays in the Unks 
l|f the chain), by continued friction against the aides of the 
yniUey^ wear away and fall out ; and very often the chain 
ba^mes twisted, and otherwise thrown out of order t 
hi{K»9 rendering the necessity of constant repair, which is 
not only prejudicial in respect to expense, but the pitmen 
jara prevented working during the time repairs are being 
jBUi^« Now, to obviate these difficulties, I make my stays 
.of wrought iron, or other suitable metal, in the following 
.manner :<- 

I take a bar of irouj and roll it into the form shown at 
fig, 83, Plate YIL^ from which I cut stays according to the 
«ize required, and then stamp out portions from the side, 
leaving it in the form fig. 24, which is a plan^ and is shown 
endwise at fig* 26. Fig. 25, shows a piece of iron, with ribs 
fir projections b, formed thereon by rolling or otherwise. 
These pieces of iron are for making those links of the chi^n 
^iriiere stays are employed, the projections b, being made 
^or the purpose of fitting within the grooves of the stay. 
CSara must be taken in makiiig the ribs or projectiofis b, that 
jl^lflEbeient space be left to allow for the bending of the links 
0^ shown, the stay is placed between the links^ the riba^ or 
jlpDJf^ons 6> fitting w itUin the grooves a, of the sta;^i the 
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links having the stay within them are then Well hannt n^M^ 
and are thus caused firmly to bind the stay a, within tM 
Unks ; and although I recommend such • projectidna t, t^ 
the linksj it Mill be evident that the inner part of «the' link 
itself may lie within the groove a. 

Fig. 27, shows a portion of the chain in a finished state, 
tn all these figures the same letters refer to similar parta.^.* 

Having now described the nature of my invention, and 
the manner in which the same is to be performed, I wouldre- 
mark, that, although I have here shown only three links com^ 
bined by their stay into one plane for making flat pHchain.^ 
other numbers may be used ; and although I have recom* 
mended the makingof the iron or other metal stays, by rolling 
bars into the form shown, I do not confine myself therelo; 
and I would have it understood that I do not confine mfMX 
to the precise form of stays herein shown, as variations mttf 
hs miade for effecting the object of my patent, without de* 
viating firom the principle of my invention : for instance^ 
the grooved iron,- fig. 23, may be used as a Stay without re* 
moving the side piece, as shown in fig. 24 ; but I prefer Ilia 
plan fig. 24, by which lightness may be obtained with the 
tequisite strength : or a narrow piece of metal shown at 
fig. 28, grooved in the same manner as figs. 23, and 24, may 
be placed within the links ; but I have found the plan firs^ 
described to answer best. 

And I would have it understood, that I lay no claim t6 
the rolling of the iron, nor to the mode of preparing the 
tftays, or to any of the parts separately. But what I do elaia 
as my invention, is the application of wrought iron or ^fltkSr 
metal stays to flat pit chains, in such manner that tlie 
Hnks where the stay is used shall be combined into one 
plane, and kept into their proper positions for £>niiing^ a 
flat 'diain, whatever be the number of links used in th^ 
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pkne; but I do not daim the applieatioii of iropi 
flUtys to chain links^ unless two or more, be thereby oom* 
Uned.into one phuie.^- [inro/ferf til the Inrobneni Office^ 
Febnuuy, 18370 



To Michael Wueelwright IvisoNj silk'Spinner, in 
HaikS'Sireety Edinbvrghyfor his invention of an improved 
method of consuming smoke in furnaces and other places 
where fire is usedy and for econofnizing fuel, and also for 
applying air heated or cold to blasting or smelting fur^ 
fiar^*.— [Sealed 24th February, 1838.] 

This invention relates, first, to a mode of consuming smoke 
iwolved fix>m coal in furnaces, and other such places where 
•oal fire is used by the apphcation of steam above tbe 
ignited fiiel, whereby not only the smoke will be consumed^ 
kut fuel saved, as a given quantity of coal will produce a 
mudi greater effect ; and, secondly, my invention relates to 
a- mode of applying air heated or cold, in combination with 
9tnuD5 to blasting or smelting fumaoes. And in order to 
give the best information in my power, as to the nature of 
my invention) and the manner of performing the same, I 
will proceed to describe the drawing in Plate YIII., at fig, 
155 which represents the section of a steam boiler and fiir- 
nnce, which, together with the description hereafter given, 
will be sufficient to enable a workman readily to carry out 
my invention generally, to various furnaces and other places 
where coal is burned for producing fire : a, are the ordinjBiy 
ire bars, and b, the ash pit ; c, being an ordinary high pres* 
enre steam boiler ; </, is a tube passing from the steam boiler 
into the fiimace, or from the steam cylinder, to conduct the 
ttaun which has performed on the piston ; or the ateam 
may be obtained from any convenient source, there being a 
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Meim eodc e, by which the person altendiag tl|e hoikr mh 
regidale the flow of steam into the fyrnmce, in ^sder to qIn 
tain the desired effects, and, on the one haiid^ preveot tM 
much steam passing into the furnace, and, oa Ae othor 
hand, to allow of just sufficient to produce complete ami* 
bustion, which will readily be judged of by observing the 
effects produced. At the end of the steam pipe <f, n^gh 
is spread out into a fan shape, there are a number of small 
holes perforated, in order that the steam may ftow in 
minute jets in a direction downwards^ by which means tiie 
smoke will be consumed, and fuel economized ; and it is 
the introduction of steam on to the coal, which constitutes 
the first part of my invention. 

At the same time I would remark, that althou^ J 
that the steam pipe should introduce the steam in a 
tion downwards from the firont towards the back of Urn 
fire bars, as is shown, yet I do not confine myself therB|o» 
as the steam may be introduced over the coal, on the ftpe 
bars, or in other directions, without departing from my ui^ 
vention ; the object being to inject streams of steam amongst 
the smoke or products of combustion as evolved, and bgr 
mixing therewith, aided by the heat o£ the fuel and a snffi* 
eient supply of atmospheric air, the whole are conaumcd» 
and a more perfect combustion obtained* 
- I would remark, that I am aware steam has before bew 
applied into the ash pits and throu^ the bars of fumaofs 
to improve combustion, and into the chimney or fine to 
Increase the draft. I, therefore, do not claim the a|^[ilie»» 
tion of steam generally to furnaces, but only when appUed 
according to the mode herein described. And, fiirthctv 
there are various well-known modes of applying healed air 
to furnaces, both above and below the fuel ; and thfie 
various means of obtaining such heated air to 
Vhere coal is burned, for evaporatiog fluidsy-and fyt othar 
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•oeh hetted air being applied for the piitpase of 
anrifig heal, and of improving the oombiution of eoal ia 
ftnmaeea^ And to aid in consuming smoke evolved by the 
Mid m the act of combostion* I mention these^ because 
WjT inrention is equally applicable to furnaces suitably 

for having heated air applied to them^ as td 

supplied vith air direct from the atmosphere^ 
ii4thoitl {MreviouB heatings care being observed^ that what» 
ever be the furnace or place where the fire is used^ and 
iMmng ny invention apphed thereto^ that there is a firee 
auppfy- of atmospheric air. 

' I win now proceed to describe the second part of my in- 
ventiofi^ which relates to a mode of applying air heated 
erorid in combination with steam> and for heating such air 
to blasting or smelting furnaces. It is well known^ that 
aoeoiding to tiie present manufacture of iron^ heated lur is 
mtm becoming very generally employed ; and the cold dr 
of the atmosphere » either drawn through iron surfaces 
ksated directly by a fire^ such heated air being then sup- 
ffied or forced into the furnace by suitable means or 
Mowing madunes ; but the most general mode of obtain^ 
11^ what is called hot blast, is by tubes heated on the ex« 
fMml eurfiGU^es by the direct action of a fire, and the cold 
air is applied by means of blowing machines forcing cold 
«ir d^iongh the heated tubes, whereby the air becomes 
l^My heated by the time it comes into the furnace. Bu;t 
acceiding to all the plans practised, there is such heating 
V9 ibe metal surface against which the air impinges^ as ma^ 
VMHf, to alter the moisture and character of the air heated 
by Hum I and it is well known that the atmospheric air 
snqployed in blasting, differs in the result produced at dif*' 
ftrent stiMfons of the year* 

Now the object of the second part of my invention, is 
fkn i^fieatien ofa^^ whether heated ^ eold, in oombina^ 
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'tbn ibrttettibwd fbr heating air^'fiirbltiitidgwA miJAaifg; 
j^iqiote^^ fay: the ihteon^diaie aid of hot i^ter 0rattam;t)r 
other auSiteUe fluid, whereby three advantages anedanvad*' 
First, the heat of the metU, though it heiCta the aif> to the# 
degree required, wUi not prejudicially .chinge'the skiM* 
Secondly, by this means, the heat of the air applied may* 
be regulated to the degree of tempot atMre: required, . Hyidgr. 
the pipes or metal siir&cds wiB not be 'so quickly dastrq^^ 
. In order to carry out thiapartof my invention, I emphqr 
a..vaaael or steam boiler ; I prefer it to be of a cylindrical 
Ibrm with hemispherical ends, similar to ordinary, higb^ 
pressure steam-engine boilers, fixed with suitable fuma^i 
through this steam boiler, I insert a coil of tubes, or Other 
suitable metal surfaces, and apply suitable means fair IsMpr 
mg a constant supply of .water in the boiler ; and, further, 
there is to be a safety valve, by which, as it is well under*^ 
stood, the pressure, and consequent degree of heat in the 
boiler, may be maintained to a degree slightly above the 
degree of temperature to which the air ia recpiired to be 
heated : but it will be evident that other amngemeiite pC 
apparatus to use steam or hot water, or other fluid.iM: 
heatipg suitable furnaces, may be resorted to, which woul2^ 
ia fact, be only a variation of what is herein described. I do. 
Qot, therefore, confine myself to the precise form of theap* 
pavatua used, provided steam, or hot water, or othar fluid 
be employed to heat suitable surfaces, against which afar ia, 
caused to pass, in order to be heated for blasting <m: aii9eh>. 
iug purposes : and in order to apply such apparatua Ibc^ 
heatiqg air for blasting furnaces, I use it in one or two 
ways, either by placing such heating apparatus in a aoit^. 
able position, in respect to a pump or other blowipg ma*, 
chine, that atmospheric air may, in the workang of the 
blowing machine, pass through the heating apparatua, 
and thus enter into the blowing machine in a heated 
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itate^ and be applied or driveh i&to the furnace thereby*; 
er otherwise, I ' place the heatmg apparatus between 
Ihe blowing machme, of whatever kind employed, and 
Hbe firiMgiCj to be Uaated, whereby the cold air is ap« 
plied by the lilowing machine through the heating appa« 
fatus, and thus obtain a hot blast to the furnace. In using 
•team for improving the quality of the heated or cold air^ 
and lor economiiting fuel used in blast or dmeltingiumaoes,' 
the same is to be introduced into the twyre with the blast 
of air, or by a separate tube or tubes ; and I have found 
that in using steam, that the Quantity of water in the form 
9f steam may be beneficiAlIy used by employing a quantity 
alpbftm eqqal to about one part by weight of water in the 
Ibm of staaniy to one part by weight of suitable fuel used; 
and the steam I have employed^ has been from ei^t 
pounds to thirty-five pounds pn^sure to the square inch : 
and so fiur as I am enabled to t^st the result, I believe it 
dewaUe to use steam of moderate pressiue, in preference 
to high pressures ; but I do not confine myself to any- 
pairticular pressure of steam, nor to the relativf quantities* 
of steam and fuel here stated. 

Having thus described the nature of my invention, and 
tiie manner in which the same is to be performed, I would 
vish it to be understood that what I claim as my improved 
nethod of consuming smoke and economidng fuel in fur* 
nacea where coal is burned, is the mode of applying steam, 
whether in conjunction with hot air or otherwise, as above 
described ; and, secondly, I claim the mode of applying 
HSr, whether hot or cqld, in combination with steam and 
heating air fbr blasting or smelting furnaces, as herein 
d0»cnhei.^{;InroUedin thelnrofmewt Ojffice, Avgust, 1838.] 
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7b TaonAS J0TCE5 ^ Camberwell New^roady in the cotm^ 
(/ Surrey, gardener, far ki$ invention qfi$nproved afif9^ 
ratusfor heating churches, warehouses, shops, factor%e$^ 
hothouses, carriages, and other places requiring artifidal 
heat, and improved fuel to be used /Aerac^/A.-*- [Sealed 
16th December, 1837.] 

Thb Patentee describes his invention in the followinip 
words : — M7 invention of improved apparatus for heat- 
ing churches, warehouses, shops, factories, hothouses, car- 
riages, and other places requiring artificial heat, consists in 
peculiar constructions of stoves, in which I am enabled to 
regulate the combustion of the fuel, and produce any re** 
quired degree of temperature in the places in which thejr 
are situate ; and mj improved fuel to be used therewith 
IB a peculiar preparation of charcoal, chemically treated foif 
the purpose of purifying it. 

The internal and external forms and constructions of 
t^^eae stoves will admit of some slight modifications \ but 
liie leading feature to be observed is, that the apertures fot 
the admission of atmospheric air at bottom, to support the 
dombuation of the fiiel, must be limited as to size, and that 
tbe apertures at top for the egress of the N'apoui' arising 
iBrom the ignited charcoal must be capable of adjustment^ 
ia order to r^;ulate the combustion within ; whilst the 
tubes or channels for the passage of the atmospheric lur 
intended to be heated and dispersed around, may be 
varied in an indefinite number of forms and directions, 
according to circumstances or taste : for the essential im- 
provement in the construction of the stoves is the means 
of r^ukting the combustion of the fuel, so that no more 
than a given quantity of it can be consumed in a given 
time, and that the quantity of heat evolved may be in like 
manner regulated* 
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The nioit simplfi oonstmctiQn of my improved stove is 
shown in. Plate VIII.^ at fig. 1^ which represoits a plain 
qrUailrical atove^ taken in sectiop vertically through the 
middk I and fig. 2^ is an external view of the same. 

The cyltncbieal aides of the stove a, a, are^ in this in- 
•tande, made of sheet iron ; the bottom b, of oast iron ; a 
moveable lid c, fits into the top of the cylinder^ in which 
jthere is a sliding regulator d, having apertures in the 
•amfe manner as an ordinary adyustable air valve. In a cir- 
eular opening in the bottom b, there is inserted an inverted 
jeone e, which has a few small holes pierced through for 
the passage of the atmospheric air into the lower part of 
the interior of the cylinder ; or small air holes pierced 
.kfarough the bottom, or round the lower part of the cy- 
linder^ might be employed in addition to^ or as a substi- 
tution for, the perforated cone. A circular rim ^^J below, 
having many apertures, may form the foot of the stove, or 
it may stand upon three or more feet. 

Fig. 3, represents an external elevation of a stove upon 
'fthe same construction, but rendered sufficiently oma- 
faental to be suited to a parlour or other well-furnished 
iroom. Fig. 4, is a section of the same. This may be 
tnade of iron, brass, or copper, or partly of each. The 
-cone e, pierced with a few small holes, is inserted in the 
bottom of the stove, as before ; and through it passes the 
^atmospheric air to support combustion, which air is con- 
ducted by a tube ffy in the pedestal of the claw-foot ; and 
lateral apertures may be made for a further supply of air, 
if required, through the sides of the cylinder, at r, z. The 
»|diding valve d, at top, for regulating the draft, is inserted 
.into the upper part of a dome cover c, and may be readily 
iraised or depressed, in order to o]^en or close the vent or 
mperture through which the vapours arising from the com- 
^roalioia are discharged; which vapours being inodorous. 
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are aflowed to pass into th« room^ and to tid tha hint 
thrown off by radiation firoiA the external atnftce* 

A stove constructed^as figs, 1, and Syknay be introdnoejl 
witUn a case, either of a plain or omamentd form, aii in 
the section fig. 5, which represents a cylindrical jadcet or 
outer case A, A, placed round the stove. The jacket ^moi 
an air passage j, j, partially open at jp, x^ in the bottom, 
and the wr, in proceeding through it, becomes heated;, and 
is allowed to escape at top by the openii^ in the dome 
with the vapour arising from the combustion, and thence 
falls into the surrounding atmosphere of the room, and 
warms it. Hie outer casing may be of any omansentd 
form, as that of an urn or a hollow figure ; for the shapes 
of the air passages are of very little impoitanoe, provided 
the combustion of the £ucl in the stove be prcqperly liga^ 
lated in the way described. 

Another modification of the invention oonsisia of air 
tubes passed through the ignited fiiel within the atvm, 
for the purpose of carrying off a portion of the heat pro- 
duced by radiation. • Fig. 6, shows an external elevation of 
such a stove, and fig. 7j a section of the same, exhibiting 
the arrangement of the hot air tubes within, and in whidi 
the air for supporting combustion is admitted through the 
inverted cone e, at the bottom, and through small ^per^ 
tures Xy Xy in the lower parts of the sides of the stoves, if 
required, the draft being regulated by the adjuateUe shde 

▼alve dy at top. 

The air admitted up the central tube ^, in the pedestal^ 
supplies both the combustion of the fuel and also the hat 
air tubes i, i, «, and outer passage y,/ In passing throng^ 
these tubes i, f, i, the air takes up the heat radiated ftom 
their internal surface, and delivers the air so heated throiig^ 
apertures in the jacket, without mixing with the npmir 
arising from the combustion ; but the ihr whieh paaBea.a|i 
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I 
WM^ter-pMsageVj /[proceeds into the dome cap of tb^ 

cwring, firom ivlienee itmltimately escapes with the vapour 

of the.combustioii thraligh openbgs ia the cap^ and also 

wvias the sunpiuidiii^ atmosphere of the place in which 

the s^ve b- situated; Fig. 8^ represents a horizontal 

B«ction of the stove within its casing, taken about half* 

•way down ; fig* 9> is a top view of the stove, the cap being 

removed to show the interior. Ii^this instance I have in<* 

tspdi|fied a vessel, shown in Action at A:, in fig* 7^ which 

ooataBM water. I place this vessel upon the top of the 

store, fer the purpose of moistening the heated air bjr the 

,8|a[w evaporaticMa of the water* 

In very doae apartments, such as sleeping rooms, if 
is^^ iaooqyenience should be apprehended from the 
-eflfa^ of the vapour evolved during eom lmsti on, I would| 
in sQch case, recommend a very small pipe to be atr 
ti|died to the top of the stove, for the purpose of en* 
dosing dip valve in the manner shown at fig. 10, or in 
any «Uier convenient manner for carrying off the vapour, 
whieh pipe m^ht be led through the .wainscot or woodep 
partition of the room into a passage, or through a window 
or.chimney> or the wall, or other convenient outlet; and 
iarllurt event I should have a sUde valve under the stove, 
for regulating the admission of air to support the combus^ 
lieny or the regulating valve might be in the pipe, ^e 
hett in that case would be obtained entirely by ndi«^n ; 
. but in general where the rooms are not air t^;ht, this pre- 
. oration will be altogether unnecessary ; for if any vapour 
tlwt might be considered offensive should he given out 
fimn the combustion of the prepared cbprnal in these 
mproved stoves, the quantity will be so very small, as to 
be itieapable of doing any injury. 

iln using either of these stoves, I, in tHe first instance, 
ignle^ft amall quantity of my prepared fuel/ wl^iph majr J)e 



lo ignited by filling an Iron ladle with Hit fbel^ and te(M^ 
dnctag It into an ordinary fire. When the fuel has be« 
tome red hot, I put it into the stove, and then fill the 
litove above the ignited fuel with other of my said pre^ 
pared fbel. In a cold atate^ The valve being now opened 
at the top of the stove, the combustion will go on slowly 
Mnd regularly, and continue for many hours without any 
attention whatever, the»fresh fuel descending gradudiy by 
its own weight as that below becomes consumed, the in- 
Verted cone preventing the air passages from being stopped 
^p by any accumulation of ashes or dust, and likewise pre* 
venting any of the dust, ashes, or hot fuel fix>m falling ottl> 
tmd becoming either dangerous or ofiensive. 

The partial opening or closing of the valve at top, as 

•before said, will determine and regulate the rapidity of the 

combustion of the fuel in the stove, and consequently the 

'quantity of heat evolved ; and when the combustion has 

lieen allowed to continue for a certain length of time, a 

flhesh supply of the said fuel may be introduced, and the 

operation continued; but to do this the dust and ashes 

should be removed, which may be done by inverting the 

'Btove, when other fuel may be ignited and introduced as 

before* If the stove is of large dimensions, I should have 

' an open grating at the bottom, through which the dust 

and ashes might fall into a close air-tight box attached to 

the under part. 

Having now described the features of my improved 

« 

apparatus for heating, which forms one part of my inven- 
tion, I proceed to explain the other part of my invention, 

'which consists in preparing ordinary charcoal made er 
charred from wood (oak and beech being prefferred). This 
process of preparation I effect by submitting the ordtnaty 
charcoal to a red heat, and by wetting the said charcoal 

' with solutions of caustic or carbonated alkalies, o» idkilis^ 
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tnrtiii or their Wto^ either before or after whSel heating 
|HrooeM« I prefer tiie addition of thiese (Mibsteaces afker thi 
•hareoal has been rebumt* When I wet the charcoal h^ 
fore rebuming it, I immerse or saturate the sami in m 
aolution of carbonate of soda, or other of the aforesaid 
Idkalies, olr alkaline earths or their salts, in the proportioil 
6f about three pounds of carbonate^ of soda, or equivalent 
proportions of the other aforesaid alkalies or sidts, to twelve 
gallons of water. I do not confine myself strictly to theai 
qnantitiesy as th^ proportions may vary according to tin 
(Quality and nature of the soda or other alkali, or slkaline 
earths or their salts, used, or to the nature and quality of 
the water; for water, if very hard, will require a greater 
^[uantity of one of those substances. The alkali that I have 
generally used is either the caustic soda of commerce, or 
the crystallized carbonate of soda; but I have found othet 
dkaUes, and especially lime, as above stated, to answen 

After the charcoal has been so saturated, or partly pre* 
pared, it is allowed to drain until nearly or quite dry^ 
whoi it must be burnt in a furnace. If the charcoal haa 
lM>t been wetted with the alkaline solution before rebuming^ 
I take it from the furnace and wet it, in the progress of 
eooling, with the solution made in the same proportions aa 
above described. It must, of course, be allowed to drain 
and become dry before it is used in the stove. 

The fiumace which is to be employed in rebuming the 
charcoal, as aforesaid, may be of ordinary construction^ 
fiurnished with a damper to regulate the draught ; but the 
one which I employ is constructed partly in the fashion of 
a baker's oven, and is particularly described by the sec* 
tional figures 11, and 12, represented in the drawings 
annexed. When the charcoal introduced into this oven 
haa become perfectly red hot through, the damper is to be 
sfidden into the flue in order to i»^vent its further cam** 
bttrtkmi 9giA Itie charcoal may then be wiAdsawa fioqi thft 
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furnace into ttr*tigkt boxes or veMels called coolers, wb^v^ 
k is to femsin excluded from the atmos^eric air until 
it is cold, when it wiU be ready for use, or to be put up 
for sale. 

I desire it to be understood that I do not confine mysdC 
to any particular dimensions of stoves, as they majr b^ 
varied from the size of a quart pot (which would be sujlad 
for warming a dose carriage) to any dimension that mighit 
be required, for heating churches and. othtt large buiUU 
ings : neither do I confine myself to regulating the oobeh 
bustion of the fuel by a moveable valve at top, as such i| 
regulating apparatus might be applied at bottom of tlic 
stove, or might be employed both at top and bottom. 
: But I claim as my invention, the combination of part$ 
or materials for regulating and limiting the draft of air in 
my improved apparatus, as above described, being wd^ 
adapted for the purposes of forming stoves ; I also olaim 
as my invention, the combination above described, by whidi 
I form an improved fuel as a substance to be burnt ii| 
atoves ; I also claim as my invention, the whole combimu 
tion of improved apparatus and improved fuel for warning 
or heating places, by which the improved fuel can be used 
to great advantage in the improvedapparatus,&c.*^[iiirdiM 
in the R0U9 Chapel Office, June, 1837.] 

Sptclftcitton dniwQ bjr Utttrf. Newtoo and B«rrj. 



To Joshua Bates, qf Biihopigate-etreet^ in the city of 
London, merchant, for an invention 0/ certain improve^ 
mentein machinery for cleaning and preparif^ wool, 
being a communication from a foreigner reeiding abroad. 
—[Sealed 16th April, 1836.] 

Tbbsx improvements in machineiy for cleaning and pre- 
paring wool, consist in a novel improved constiuetion wA 
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!Mrtuiig9neBt of iiiftchin^ or apparatus, by means of wkicli 
r1i»e bUrrs or seeds of wild plants, small pieces of v^etaUe 
jtaaMky dtrt^ or other foreign materials, mixed or minglecl 
with certain descriptions of wool, can be removed there^ 
ifiom, and, at the same time, the fibres of the wool are par- 
:4]Bl|]r prepared or Goraibed and laid straight, and ddiveied 
.*fiK«iF the machine in the form of a sliver or layer of wool, 
-fit for the further operations of combing and preparing for 
apinniiig ; and which improved machinery or apps^ratus is 
iMoee particularly applicable to cleaning and combing of 
fkmfth American wool, or wool from other countries where 
4fe <flo<dca. of sheep, during a greater part of the year, are 
allowed to range in. almost a wild state in the forests or 
^UMskaoned lands, whereby the burrs or seeds of plants, or 
ftther fbrejflgn material which adhere to the fleece of the 
iAeep^ become so entangled and intermingled with the 
nrool aa it grows^ that it requires considerable trouble to 
deaia the wool therefrom by hand, after the shearing. 
. Itt'this improved machinery or apparatus, the wool to 
he ..epevated upon is placed upon a feeding cloth, and 
^iiramr fiorn thenee between two or more rollers^ and is 
{MBeaented from them in a gradual and nearly uniform and 
aagidar.manner^'tQ the. action of a cylinder covered with 
daatic wire teeth or cards, or strong bristles, or mixtures 
thereof. And as this cylinder revolves at a greater speed 
than the feeding or delivering rollers, the fibres of the wool 
are taken hold of by the teeth of the cylinder, and are par- 
tially drawn out or combed straight, the fibres of the wool 
paaaing into and between the elastic teeth or wire cards, 
while the burrs, seeds of plants, bits of wood, or other ex- 
tnmeous matters, are pushed firom out of the fibres of the 
wool by the ends of the teeth or wire cards, and presented 
on the surfoce thereof^ the teeth being placed sufficiently 
okwelfi0eAer;to.pfeTen^ the foreign matters entering be-* 

lYOL«.XIII. , X 
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thenii whereby thebum^ eeeds of plants^ nd oOitr 
matters are exposed to the action of a rapidly-rerolvuig 
|>eaterj fim^ or faruaherj, placed very near to> or aligfatly in 
contact with> the periphery of the cylinder ; the burrs^ seeds 
of plants, and other extraneous matters being afrestcd in 
their progress with the cylinder by a ledger blade, so 
plac^ and aiiyusted to the peripheiy of the cylinder, and 
to the fim or beater or brusher, that the seeds, bum, or 
other matters, are stopped thereby on the suzfiuse of 
the cylind^, and presented to the action of the beater or 
farusher, which immediately knocks, pulls, or brushes them 
pfl^ and removes them from tiie wool without ii^uring or 
lireaking^ or cutting its fibres, which is protected by the 
elastic teeth or wire cards as the woollies in between them, 
the elastic or card teeth yielding to any extraordinary pres- 
sure in the operation. The wool passing round with the 
^eeth of the cylinder, is taken therefrom by the action of 
another drum or cylinder covered with card teeth, similar 
(o that of a common carding engine, from whence the 
wool is taken off in the jform of a continuous sliver, by 
means of a doflfer ndler and doffing oomb in ihe usual 
manner of carding engines; or it may be removed by rollers 
or cylinders covered with comb teeth or needle pomta, 
which win take hold of the fibres of ihe wool and draw 
them out of the cylinder; or the wool may be remoived in 
Imy other convenient manner. 

And in mrder that this novel and improved eonstnietion 
pf apparatus may be better understood, I have hereunto 
annexed several figures or drawings of one of these ma- 
chines, although I do not mean or intend to confine myself 
to the precise arrangement there shown, as there are many 
parts of the same which may be varied to suit differentkinds 
or quHUties of wool, or diffierent speeds of workings die novel 
fMtnir^ •• befim stated^ oonsiating in pspteding Ae fiteea 
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t»f the wocd bf ^the elastic teetli of wire eards^ or bther fit 
and pioper material^ while the bumf, seeds of plants^ and 
otiier extraneous matters are beiiig remored therefrom b j 
^fe actions of a ra|iidly-revQhring fiui^ beater> or bruaher, 
and the stationary \sAigfst bhdci the burrs and other ettrA*- 
neous mattera being pushed out of the wool by the teeth 
•of the cylinder;^ and.exposed to the actions of the beater fir 
brasher and its ledger blade. 

Flate VIII.5 fig. 13^ is a fh>nt end view; and fig. 14^ is 
a longitudinal vertical section taken through the same; 
aifliilar letters of referenbe beiiig moriced on correi^ndiiig 
parts in all the figures; a^a^ is the firamework add standards 
of the modbine \ b^ the endless feeding cloth passed over 
the ttkyers in the usual matter^ and actuated finom any oon- 
venieni moving part, and at the requisite speedy according 
to ti^e rate tiie wodi requires to be fed into the madiine. 
Upon this feeding cloth, the wool in its rough or undeaned 
attite is spread oiit evenly by hand, and in proper thick- 
nesses or quantities, according to the foulness of the wdol 
and speed at which the machine is working; c, i^ a re- 
ceiving roller armed with wire teeth, which take thb 
wool from the fbeding cloth, and delivois it to the cy- 
linder Ay when the operation of removing the burrs and 
other matters take place, the roller c, being assisted in that 
operation by the other rollers e, e, also armed with wiie 
teeth, and mounted in adjustable bearingSi whidi partially 
looaen or open the fibres of the Wool, and prepare it fdr 
the operation kA the rapidly-revolving fim^ or beater, or 
brndier, f^ which is mounted in adjustable bearings, to 
regidate its distance firom the cylinder; g^ is the ledger 
Uadis^ which arrests or stops the burrs or other foreign 
-matters on the surfiuse of the cylinder, and presents them 
to the opsratioii of the beater^ and is adjustable to the 
cgrlinder w^ the ftn dr .beater by the set serewi A; ^ is a 
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larger drum or cylinder^ covered with card teeth^ wliick- 
reoehrea the wool from the cylinder d^ wad, carrying it 
rounds deposits it on to the doflfer cylinder ky from whence 
it is removed^ in the form of a continuous sliver, fay the 
doflfe'r or comb I, acted upon by a spring in the usual 
manner, the wool being partially raised out of the cards of 
cylinders, by the teeth of the cylinder in^ in order to assist 
this operation* 

It wiU be seen, that as the wool is ddivered from the 
roDer e, to the cylinder d, the teeth of the latter take bold 
of the fibres, and partially comb them straight, and carry 
them round past the fan or beater /, which, revolving in 
the direction of the arrows, strikes, beats, or brushes off 
the buiTs and other matters arrested on the surfiioe of the 
cylinder d, by the stationary ledger blade ^, the teeth of 
the cylinder being elastic, giving way to«any extraordinary 
pressure of the fim or beater. 

I would here remark, that the hn or beater, in this in- 
stance, is composed of metal by several helical or project- 
ing ribs or blades, coiled round it in a similar manner to 
the ordinary rotatory cutters of a cloth shearing nuudiine, 
the helical ribs and the ledger blade forming what may be 
called a continuous pair of pincers ; but this fan or beater 
may be composed of rows of stnmg bristles, whalebone, 
wire points, or teeth, or ribs of wood, or any other mate* 
rial, according to the quality of wool or any other ma- 
terial : also that, from the same circumstances, the teeth of 
the cylinder d, may be of any suitable substance and fonn, 
so as to be elastic, and protect the fibres of the wool in 
such a manner as not to allow the fan or beater cutting 
or breaking them. And further, the ledger blade may be 
made elastic, if thought desirable ; therefore, I do not in- 
tend to confine myself to any precise materials* 

It win be seen, by inspection of the drawings, that the 
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ymanxniB rollers and cylinders^ and other parts^ are put in 
motion in a somewhat similar manner to those of a com- 
mon carding engine^ the machine receiving its motion from 
a strap passed from the steam engine or first moyer to the 
pulley or rigger fly on the shaft or axle of the drumt. The 
cyli&ders d, and m, and the crank o, of the doffer beiog 
actoated by a strap p^ p^ passed round the drum g, also 
mounted on the shaft of the drum i, and that the fan or 
beater is worked by a band r^ fit>m the rigger s, placed at 
the end of the drum iy the roUers c, and e, together with 
the feeding doth b, being moved by toothed gear^ set in 
motion by the rigger u, by a band passed over the ri^er 
V, turning on a fixed pin or stud^ and actuated by a pinion 
in its hollow axis the spur wheel w, mounted on the end 
of the axle of the upper roller e ; the doffer cylinder being 
aetoated by the band passed firom the ri^er (t, and over 
another rigger which gives motion through a pinion to the 
toothed wheel z, on the end of the axle of the cylinder. 

In conclusion^ I would remark^ that the above-described 
apparatus for removing burrs^ seeds of plants^ pieces of 
vegetable materials^ and other extraneous or foreign mat- 
ters from wool, may be adapted and put into operation 
in various ways ; for instance, it may be connected as to 
a carding or combing engine, the wool being fed thereto 
Ctom the doffer z, and passed once through the various after 
processes of combing and preparing, or sorting, for spin-* 
mng: or it may be connected with the card i^linder of a 
ccmmion carding engine^ and the ledger blade and fan or 
beater brought to act upon the card teeth of that cylinder 
or drum, instead of using a separate cylinder, all of 
which may be found practicable, and answer the pur- 
pose ; therefore, I do not intend to confine myself to the 
application of the said apparatus in a separate machine, 
but daim as this invention the removing the burrs, seeds 
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of plants^ pieces of woo<l^ or other foreign matters fixed 
(Commingled with wool^ firom the surfiioe of any kind of 
teeth^ or wire cards^ or brushes^ or a mixture thereof^ by 
means of the ledger blade, and revolying fim, beater, or 
brusher, as above described.— [Inrolled m the Boib CifafMl 
OfHee, October, 1836.] 

Spedfloatiott 4i«ini by M6«n. Newton and Bwiy. 



7b JsAN Baptists Plbnsy, of Panton^quare, in the 

county qf Middle$ew, brick-makm'f/or certain improved 

machinery for foam^acturing article* out (ff brick and 

other the like earthy being a communication from a 

foreigner residing aArooJ,^ [Sealed 22d October^ 1SS4.J 

The Patentee, in his specification, divides his invention 
into two parts ; the first of wliich consists in an apparatus 
for compressing, or kneading, and moulding the brick or 
other earth, when it has been properly mixed with clay soil, 
or such other suitable ingredients as are required to form 
the material out of which bricks are generally made, and 
which, when so amalgamated, the Patentee, in his specifi- 
cation, calls brick earth. The second part of the invention 
consists in an apparatus for trimming and cutting the 
brick earth (aflcr it has been kneaded and compressed in 
the manner hereinafler described) into lengths as may 
be required, according to the nature of the article intended 
to be manufactured. 

llie first part of the invention is shown at fig. 16, Plate 
Till., which represents a longitudinal section taken through 
the middle of the machine : a, a, a, is the fitmiework or 
supports of the apparatus ; £, &, is a travelling bed or plank 
carrying the brick earth ; this plank is carried forwards by 
ineans of an endless rack or frame, consisting of a number 
of pieces or blocks of wood nailed or otherwise frstened bn 
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to a travelling endless belt or band made of leather or other 
poitable material; this travelling endless rack or frame is 
•opported by rollers c, c, c, having their bearings in the 
framework of the apparatus ;d,is^a, large pressing cylinder^i 
fiirthe purpose of reducing the shapeless mass of clajr 
•hown at e, on the bed or plank b, to something like a 
flat and even surfiice. This cylinder is fiimished with a 
dofler, consisting of a piece of wire stretching transversely 
across the machine ; the object of this doffer being to dear 
the cylinder of any clay or brick earth that mi^t others 
wise adhere to it as it revolves. The end rollers of the set 
e, Cy Cy which bairies the endless rack^ are furnished with 
teeth or pegs^ which take into the rack or catch against 
the projecting ends of the rack pins^ and thus cause the 
endless rack to be propelled forward; and one of the end 
idDers is mounted in a slot made in the framework^ so as 
to be capable of adjustment by means of a screw^ when it 
may be oonsidered necessary to tighten or loosen the 
leather band of which the endless rack is constructed; f,fy 
are carrying rollers for supporting the bed or plank upon 
which the clay is placed^ these rollers being also mounted 
in the fiamework of the machine; gy and hy are two smaU 
adjustable compressing cylinders^ which finish the mould- 
ing and kneading process after it has been commenced^ and 
partiaQy done by the larger cylinder. On each side of the 
plank or bed are placed cutters^ for cutting or trimming 
off any of the clay or brick earth that may extend beyond 
the edges of the said plank. 

It will now be understood that the earth, after passing 
thvoogh the above-described machine, comes out in a long 
aanrow sheet of the thickness of a brick, the width of the 
loi^ layer being the length of abrick. The brick earth of 
the sbiqpe reqiured is, when finished, carried from this mi^ 
done by an inclined ptane or otherwiae, to a machine or 
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appantus called, bj the Patentee, the cuttnig machine, and 
is intended Aht catting the continuous layer of brick earthy 
as made in the kneading and moulding apparatus, into 
pieces of the tana of a brick : this machine, however, may, 
if required, be attached directly to the kneading and 
moulding apparatus, and be incoiporated with it ; but the 
Patentee states that it is preferable that they should be 
distinct, for the convenience of stowage when not in use. 

The Patentee here commences the description of the 
cutting apparatus ; but it is described in such a vague and 
unsatisfactory manner, that we are rather at a loss to 
understand the construction of the machine, or the P&* 
tentee's meaning. We will, however, give our readers as 
good a description of the apparatus as the specification 
allows us. 

The Patentee says, that having kneaded the clay or brick 
^arth, andcompressed it to the thickness required for a brid^ 
in one long layer, it is carried forward into the machine and 
subjected to the action of a firame, having wires extended 
horizontally across it : this frame is mounted on hinges 
fixed to the side firaming of the apparatus, and the wires 
that are extended across it are weighted at one end by 
being passed over pulleys, and a weight being attached to 
the end of each ; but how these said wires are to be caused 
to cut through the clay when brought down, as the Pki- 
tentee describes it, by a lever intended for that purpose, 
does not exactly appear. The fimne is raised and lowered 
by means of a lever, as before stated, one end of which is 
attached to the opposite end of the firame to which the 
hinges are fastened. This lever is mounted on a fukrum, 
situated veiy near to the cutting frame, and the reveise end 
is raised by t&e workman, and by that means the cutting 
firame is forced down ; and it is supposed that the wires wiU 
cut through the clay, and form it into the shape and size 
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of a brick. The frame being again raised^ the bricks thus 
formed will be moved forward, and are afterwards dried 
and burnt in the usual manner. 

The Patentee has shown asf inclined plane mounted on 
rollers, which' he intends to use for the purpose of con- 
veying the bricks to any distance, where they may be re- 
quired to be dried or burnt. 

I^ instead of bricks, the machine may be required to 
make jambs for chimney or mantel-pieces, or mouldings of 
any kind, the rack or bed must be made of the width 
required for the work, and the smaller compressing rollers 
may be grooved or indented with the moulding or running 
pattern required, only one wire being used in the cutting 
firame for cutting the layer of earth into such lengths as 
may be required, according to the article to be manufac- 
tured. And it may be here observed, that, if for the finer 
sort of work it may be deemed desirable to give an extr^ 
smoothness to the surfaces of the article, this may be done 
by allowing a small quantity of water to trickle over the 
brick earth in front of a smoothing board, fixed in such a 
manner to the framework of the machine, that as the bridk 
earth is carried forward, it will be met and made smooth 
by the board under which it passes. 

The Patentee says, in conclusion, that it is evident that 
various articles may be manufactured of brick earth by 
means of the aforesaid improved machinery, such as bricks, 
fiaX tiles, jambs, mantel-pieces, and mouldings, which may 
all be made on a plain flat bed, such as the plank or bed 
here shown ; whilst pantiles, and a variety of other articles, 
can only be made by having the bed or plank formed as a 
matrix or mould, and the smaller compressing rollers made 
of the shape required: he, therefore, claims as the inven- 
t]on> secured to him by the present Letters Patent, firstly, 
tbe. eompressing and moulding apparatus with' the bed, 
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endless rack nvith the compressing or kneading and mould* 
ing rollers; and secondly, the cutting or dividing frame, 
together with the apparatus for trimming or scraping the 
day on the bed asitpasaesto the dividing or cutting frame ; 
and also, the mode of carrying the brick and bed, by means 
of the inclined plane, to be dried. — [InroUed in the Inrol- 
ment Office, April, 1835,] 



To GoDFEEY WooNE, of Berkeley-Street, Piccadilly, in 
the county of Middlesex, gentleman, for his invention of 
an improved method of forming plates tvith raised surf aces 
thereon, for printing impressions on different substances. 
—[Sealed 12th June, 18370 

This invention is described by the Patentee as eonsistipg 
in an improved mode or method of forming moulds or 
matrices from which casts are to be taken in metal, or 
other suitable substances which may be found capaUe of 
receiving a sharp and well-defined impressicm, such easts 
having on their sur&ce the relief of the design, pat- 
tern, engraving, or writing which is intended to be printed 
or impressed on calico, paper, silk, leather, wooUens, or 
other substances or fiibrics on which impressions are now 
commonly, taken from blocks, plates, or cylinders with 
raised figures, designs, or engravings which are produced 
thereon by means of engraving, cutting, stamping, etch- 
ing, or otherwise lowering the parts or interstices between 
the work intended to be left in relief, or from stereotype 
plates obtained from such original blocks, cylinders, ix 
plates. 

The Patentee now proceeds to describe in what manner 
he makes the moulds. They are obtained in the foUowing 
manner^ according to the nature of the design, pattern, or 
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engraving which it may be deftircms of obttuning in relief. 
For the finer patterns used in calico and other printings or 
for paper staining^ or for such engravings as are usually 
cut in box-wood^ and printed at a common type press^ the 
following method is made use of: — ^Take plaster of Paris 
and white lead in difierent proportions — say about two 
parts of white lead to one part of plaster of Paris. These 
two ingredients are then to be mixed together with water^ 
until they arrive at about the consistence of cream« This 
mixture or composition is then to be poured out upon a 
smooth^ well-polished^ and perfectly even plate or block 
of metal or other hard substance of the size required. 
The depth of the composition^ of course^ will always be 
regulated by the height of the relief required. 

For work to be printed at the common type printing- 
press in the manner of wood engravings^ the thickness of 
the layer or composition need not exceed the twentieth 
part of an inch ; but for coarser designs or patterns^ as for 
caUco printing, the thickness of the composition ought to 
be increased to about the eighth part of an inch. 

The metal plate or block, dfter it has been covered with 
the above composition, should be left to dry gradually, ot 
it may be baked until it is perfectly dry; and in order to 
give this coating or composition a more perfect, smooth^ 
and even surface, and obtain the required thickness or height 
with greater nicety and exactness, the coating or composition 
should be laid on the plate or block thicker than what may 
be intended to be worked upon. The sur&ce of the coat- 
ing or composition when perfectly dry, may be then scraped 
off or smoothed down to the required thickness with a piece 
of metal which has a perfei^tly true and even edge. The 
pattern or design is then traced on to the surface of the 
composition or coating, in the same manner as is now gene- 
rally employed among engravers or artists. The workman 



1 



164 Recent Patents. 

or designer must then proceed to engrave^ eidi^ scratch, <nr 
draw with a steel point, or other suitable instrument or ap- 
paratus, all the lines or parts of the design through the 
composition or coating down to the metal block or other 
substance on which the composition or coating is laid* 

The Patentee now proceeds to describe the second 
manner which he has employed for forming the moulds 
or matrices, and which he describes as being preferaUe for 
the coarser and rougher patterns, and may be used for 
making colouring blocks used in calico and other printing. 

This method may also be appUed to making the moulds 
or matrices for the finer work, but, perhaps, will not be 
found to answer the purpose so well as the first described 
method. 

The manner in which he makes these moulds is as 
follows: — A piece of metal, pasteboard, stone, wood, or 
composition of plaster of Paris, of the height of the in- 
tended rehef, is glued, or otherwise fixed on a block of 
metal, wood, or other suitable material : the artist or de- 
signer must then cut, engrave, or etch with acid in the 
usual manner employed by engravers, either the outline 
or the entire pattern or design. When the outline only 
has been cut, engraved, or etched, it will be necessazy to 
remove or cut out those parts of the wood, composition, 
metal, or other substance which is to form the matrix or 
mould, that are within the outline of the design or pattern, 
in order to form a perfect matrix or mould of the pattern 
or design to be obtained in relief. If it should be found 
necessary to use acid in making this mould in metal, stone, 
&c., the plate of metal or stone should be fixed upon a 
block of wood, pasteboard, or other substance that is not 
liable to be corroded by the acid used for biting in the 
mould of the pattern or desi^. 
The Patentee here observes, that in order to obtain a 
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perfecdy clear impression from the casts to be obtained 
from these moulds^ it is necessary that some parts should 
be lowered or depressed^ in order that those parts may 
not receive the printing ink or colour which is applied to 
the relief for obtaining the impression^ and by that means 
produce a blurred and imperfect impression on the paper, 
caHoo, or other substance to be printed on. In order to 
do tlus, the cast must be taken from the mould imme^ 
diately after it is finished by the methods above described^ 
and the workman must then proceed to finish it ready for 
receiving the ink or colour^ in the usual manner eStnpIoyed 
by wood engravers ; that is^ by cuttings scooping, engrav- 
ing, and lowering those parts of the cast which, in con* 
sequence of the distance between the edges of some parts 
of the design from the edges of another part, require to be 
deeper than the rest of the design. Or the following method 
maybe made use of: — After the whole of the pattern, design, 
or engraving has been cut, etched, or engraved through the 
composition made of white lead and plaster of Paris, or 
through the wood, metal, or other substance intended to 
be used for that purpose, then the workman may lay or 
fix with any suitable instrument, any quantity of modeller's 
clay, or other fine euth, or composition which will answer 
the purpose, and may be deemed desirable, upon those 
parts of the design or pattern which may require to be 
heif^tened for the purpose of obtaining a corresponding 
depression on the cast or impression to be taken firom it; 
care being taken, however, that the design or pattern 
which has been drawn, cut, or executed on the mould or 
composition, is not interfered with or injured in any way. 
Or the matter or substance used for heightening those 
parts of the mould which require such a process, may be 
laid on in the following manner : — chalk, white lead, or any 
other similar substance mixed with water, as thidc as caa 
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be cmrrenieDtly kid on with a bnuh^ may be used; and 
this oempoiitiaii ia applied to those parts of the mould 
which feqoire to be rased. When tiiis kist*mentioned mix- 
ture is to be applied to the kyer or compositioa of white 
lead and pkster of Faris^ the mould of the pattern or de- 
mgn which is drawn on the plate and compositkm^ mint 
be first slightly and carefiilty oiled; and in order to pre- 
pare the moulds for the operation of casting, thej must 
always be pCTfiecdj dried : this may be done by allowing 
them td dry gradually, or by baking them, if that mode be 
preferred^ The moulds or matrices may also be menufac- 
tured firom papier mache, or other substances now in use 
jfinr obtaining casts of fine wax for ofnamental or other 
purposes, by means of stamping, castings or moulding: 
metal may also be employed, and, in fact, any substance 
may be used which is capable of being cast, stamped, or 
moulded, and receiving a sharp and clear impression fit>m 
the mould, and which, at the same time, is sufficiently hard 
fi>r the puiposto of printing. 

The Patentee here states, that as there is no novelfy in 
the method of obtaining casts fi*om the moulds, he does not 
consider it necessary to describe the process of castings 
stamping, or moulding, as all the processes may be carried 
on in the usual manner, as is at present employed in fine 
casting, and is well known to practical men, and those ac* 
quainted with this branch of the arts. But for casting the 
finer work, such as wood engravings, the Patentee prefera 
the method that is now generally made use of in the 
process of stereotyping or casting firom moulds, taking in 
plaster of Paris firom original wood engravings; and he 
likewise makes use of the same composition and metal 
which is used for that purpose. 

Another method of making casts, is by placing the ntoold 
in any eonvenient box or fonn which is adapted for the 
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purpose^ and pouring suitable metal into the mouldy pattern^ 
CRT design ; and the back of the plate is to be turned even 
in a lathe, and &ced upon a block of wood in the same 
manner as stereolype plates are mounted^ that vift taken 
from wood engravings or letter press. 

The Patentee says^ in conclusion^ that when the plates 
or leUeb are to be applied to cylinders^ the metal or sub*- 
atanoe cfa which the mould is formed should hav^ a cir* 
cular or curved form^ corresponding with the oircum- 
ference of the cylinder, on which the plate, or metal^ or 
relief ia intended to be fixed; or the plate may be Qast 
level, and the circular form required may be given by pret- 
mxt.^[InroUed in the Inrolmeni Office^ Decemb^, 18370 



To Keith Norman Thomson, qf Holland-Btreet^ Black'- 

fiiarsy in the county of Surrey, cork-mawufacturer, for 

his invention of certain improvements in machinery for 

cutting or making corks or bungs. — [Sealed 23d August^i 

1834.] 

This invention is described by the Patentee as an improve- 
ment upon a patent granted to Sarah Thomson, in the year 
1819, for improvements in machineiy for cutting corks and 
bungs. 

The Patentee of the present invention does not pro* 
pose to make any material alteration in the construction of 
the machine patented in 1819, but confines his daim to 
what he calls the gauging apparatus : but in order that 
thia may be clearly understood, it wiU be necessary to de- 
scribe some of the old parts of the machine, in order that 
our readers may more easily comprehend the intentions of 
the PMentee. 

The machine which he has described consists of a 
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rotary cutter made of a thin disc or steely revolving in 
bearings made in the firamework^ and the cork properly 
cut out into oblong pieces^ as when corks are intended to 
be made by hand, is mounted in a revolving frame, called 
by the Patentee a kreel. As the kreel slowly revolves on 
its centre, by means of an endless screw gearing into a 
wheel mounted on its shaft, the cork is brought into con- 
tact with the rotaiy cutter, which slices off the edges^ and 
forms a properly manufactured cork. 

It must now be understood, that this frame or kreel 
which holds the corks is mounted upon a perpendicular 
axle, and that the blocks of cork to be cut are suspended 
between two clamps, with pins formed in them to hold the 
cork tight. 

The clamps or holders are attached to the ends of spin- 
dles mounted in the revolving frame or kreel ; and on the 
lower end of the under clamp or holder is mounted a small 
pinion, taking into gear with a small-toothed wheel, mounted 
on another axle, and actuated by an endless screw which is 
fixed on the main shaft of the machine. 

Now, it must be evident that if the block of cork is not 
suspended exactly between the centres of the upper and 
lower clamps, that when the cork is brought forward to be 
acted upon by the rotary cutter, a larger quantity will be 
sliced off one side of the cork than the other; and conse- 
quently, a considerable loss will be sustained by the manu- 
fitcturer. 

The object of the Patentee is to prevent this 
loss, without the necessity of being over careful, and 
thereby losing much time in the adjustment of the block 
of cork between the clamps previous to subjecting it to 
the action of the rotary cutter. This is done by fixing 
two pieces of metal at right angles to each other, near the 
damps or holders, and in the exact situation where the 
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cork is intended to come ; so that when it is necessaiy to 
supply a new piece of cork^ the workman has only to place 
the square block in the angle formed by these two pieces 
of metal, and screw the clamps down upon it. — [InroUed 
in the Inrolment Office, February , 1835.] 
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REPORT OF TRANSACTIONS OF THE INSTITUTION 

OF CIVIL ENGINEERS. 

(CUmtiimed from p. 115.) 

April 10, 1838. 

Joshua Field, V.P., in the chair. 

On the Application of Bickford's Fazes to Blasting under Water. 

By C. W. Pasley, Col. R. E., Hon. M. Inst. C. £. 

The improyement in blasting under water which forms the 
sobject of the above paper was first adopted at the Royal En* 
gioeer Establishment at Chatham, under the direction of the 
author, in the autumn of 1834. ' 

Great advantage in blasting under water is derived from the 
ise of Bickford's fuzes applied to tin powder cases ; also from 
the new system of tamping by means of small stones, and of 
fixing ring-bolts in stones or rocks, introduced by Mr. Howe- 
Bat the ordinary Bickford fuze, though superior to every other in 
shoal water, cannot be altogether depended on in depths of from 
fire to ten fathoms. The general practice has hitherto been to 
ignite the powder contained in a tin canister, by dropping a piece 
of red-hot iron down a tin tube reaching to the surface. The tin 
tubes being liable to failures, Colonel Pasley has used flexible 
leaden pipes, and a piece of port-fire inatead of red-hot iron for 
vertical explosions. Several other means of firing— as small 
rockets, a quick-match, and small linen hoses— -were tried, but 
without any great success. 

A small fine powder hose, about one-eighth of an inch in 
diameter, secured so as to burn gradually instead of rushing for- 
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wtrd and exploding^ was found to succeed very weU» bat is 
neither so simple nor so cheap as the Bickford fuzes. These 
fuzes conust of so mbote a thread of fine powder, that they 
bum rather than explode, and are in no danger of bursting the 
ease, which is made of twisted hemp, coated with pitch, and so 
performs the double duty both of the hose and the metallic tobe. 
The fuzes having been ignited, arc thrown on the water, and 
generate a small column of elastic gaa as they bum. Colonel 
Pasley then details several instances of the successful application 
of these fuzes, and proceeds to describe the general arnnge* 
ments which were adopted by him, the fitting up of the tin cases, 
the mode of firing, the best borers for blasting under water, and 
a form of plug-bolt peculiarly adapted for mooring and warping 
np rapids. 

The fuze is inserted through the cork of the tin case, upon 
which is placed an iron cone, having a small groove at the side 
of the base to admit the fuze, and the hole filled up to the top 
with small pieces of hard stone of about three quarters of an 
inch in diameter, as tamping. The plug-bolt, which is 3 feet 
long, and ]| of an inch in diameter, having about four inches of 
the bottom end spread out into a cone or base, has about three 
inches inserted into a hole cut a little oblique towards the cur- 
rent, and fixed in the same manner by pieces of stone. 

'Ilie Biclcford fuzes, as ordinarily made, were found several 
times to fail in ten fathom water, and some larger ones burst the 
envelope, so that Colonel Pasley is of opinion that, in deep water, 
some other means should be resorted to. Also, when a large 
quantity of powder is to be fired, the time which the fuze is 
burning,— namely, about half an hour in eight fathom water— 
keeps the experimenter in a great state of uncertainty as to when 
the fuze has ceased to bum, the small air-bubbles sent up to the 
surface being generally imperceptible, except at a very small dis« 
tance. In these cases, the small hose and leaden pipe are pre- 
ferable. 

The various kinds of tamping employed having been dis- 
cussed, Mr. Macneill stated that he considered the tamping with 



sand to consume more powder, but to effect a great sating in 
time; it was also attended with less danger. He had fonnd oon« 
siderable advantage result from mixing a small portion of roach 
lime with the powder. 

Colonel Pasley found, from his experiments, that tamping with 
small stones produced the same effect as a double charge of 
powder> when the tamping was sand. He had also tried equal 
portions of powder and sawdust, and the effect of a given quan- 
tity of powder in throwing a shell was somewhat increased by 
the presence of the sawdust — not, however, to such an extent as 
to indoce them to trouble themselves with this additional article. 



April 24, 1838. 

Joshua FiblBj V. P., in the chair* 

On Firing Blasts under Water by Galvanism. By John Bethell^ 

Assoc. Inst. C. E. 

Mr. Betheirs attention was directed to this subject in 1834> 
when engaged in experiments with his new diving-dresses. It is 
frequently necessary to blow off the upper decks of a wreck, so as 
to get at the cargo ; but great difficulty has arisen in igniting the 
powder. A fuze of cotton, steeped in spirits of wine and gun- 
powder, and enclosed iu a caoutchouc tube, was at first used ; 
this, however, being uncertain and expensive, the idea occurred 
of trying galvanism. 

It is well known that when two ends of copper wires leading 
from the poles of the battery are connected by a piece of plati- 
nnzn, or iron wire, the latter becomes red*hpt. To apply this 
method, the top of the tin canister, Mrhich contains the charge, 
is fitted with two copper wires, about six inches long, passing 
through a piece of cork, and connected at their lower ends by a 
piece of platinum, or iron wire. The canister being charged, the 
platinum, or iron wire, is pushed down into the middle of the 
efaarge, and the top of the canister cemented on with putty. The 
wires are well coated with a non-conducting medium^ as a mlr« 
ture of resin, wax, and tallow, or caoutchouc^ excepting at their 



172 SdaUUc NoHcei. 



lower tnif where they are connected by the platinaoiy and at the 
nppery where they are to be connected with the two long copper 
wires which proceed to the battery. These connecting wires, c^- 
rered with cotton thread, are coated with the caootchonc Tarnisb^ 
and then tied together so as to form one rope ; the diver haFiDg 
connected the wires of this rope with the wires of the canister, 
and uncoiled a sufficient length of rope, descends and deposits 
the canister in the wreck, or hole, prepared for the blast, and re- 
turns to the surface. The other ends of the wire are then dipped 
in the mercury cups of the galvanic battery, and the platinam 
wire becoming instantly red-hot, the charge is exploded. There 
IS not more than about six inches of the wire rope lost at each dis- 
charge. 

The security, certainty, and convenience, of this plan are evi- 
dent. In quarries, any number of chaiges could be iired at the 
same instant, or in rapid succession ; and this method possesses 
incalculable advantages over every other for the military engineer^ 
since any number of mines could be exploded at the precise mo- 
ment that is desired. 



On the Limestone, the Lime Cement, and method of Blasting, 
in the neighbourhood of Plymouth. By W. Stuart, M. Inst. 
C. E, 

Plymouth abounds in limestone, which may be raised in solid 
masses of from three to ten tons ; it is used most extensively for 
building and for lime manure. About 13 cubic feet weigh a ton ; 
the limestone is of a light blue or grey colour, in general free from 
metallic veins, but with some indications of manganese and iron* 
stone, round pieces of the latter being found in clay beds, inter- 
mixed with the rock, and a vein of ironstone four inches thick at 
the surface of the rock, and dipping towards the south, has been 
opened* 

The author then proceeds to describe the general method of 
making cement in that neighbourhood, and the method which he 
has employed with considerable advantage. 

The bit or iron rod, called a jumper, is generally used. In 
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pitching a deep hole^ a 2-lnch bit is used for aboat four feet, and 
a 1 {-inch for the next four feet^ by one man ; then two men are 
employed with l}-inch to the depth of 14 feet^ and l-f-inch to 
the depth of 21 feet. A constant supply of water is required 
during boring the hole. The hole being well dried, about one« 
third is filled with powder, say 15 lbs. ; a needle is introduced as 
far as possible without driving it ; the hole is tamped with dry 
clay to the top, and then covered with a little wet clay, to pre- 
vent any of the loose particles falling in when the needle is with- 
drawn. A reed filled with powder, and split at the top, to pre- 
Tent its falling to the bottom of the hole, is inserted, and a stone 
laid upon it ^ the powder being ignited by a piece of touch-paper 
and a train, the reed flies to the bottom of the hole, and ignites 
the main load. The rock is generally cracked and loosened to a 
considerable extent, if not thrown ; in that case, the needle is 
driven through the tamping, and such a fresh charge is run 
through thoee die-hole as may be requisite. From six to eight 
tons of rock are generally blasted with one cwt. of gunpowder* 
The paper is ccompanied with drawings of the jumpers, the 
tamping bar, the needle, and the discharging reed. 



Account of the Pont-Y-Tu-Prydd, over the Ta&f, Glamorgan- 
shire. By Thomas M. Smith. 

In 1746, William Edwards undertook to build a bridge over 
the Ta&f ; the first, which consisted of three arches, was carried 
away by a flood ; the second, of the same dimensions as the pre- 
sent, fell from the too great load on the haunches. Before com- 
mencing the work again> Edwards is said to have consulted 
Smeaton, and either from the advice of that distinguished man, 
or from his own experience, he left in each of the haunches three 
cyliDdrical openings* from face to face, and it is said that the in- 
termediate spaces are filled up with cliarcoal. The bridge 
was finished in .1750. The arch measures 140 feet betwixt the 
abutments, and has a curved line of 35 feet. The width of the 
soffit is 15 feet 10 inches at the springing, and 14 feet 5 inches 
at the crown ; the width of the roadway at the crown being 1 1 
feet. - ■■' ■ 
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On some Operations in Blasting in the Jamna^ and at Delhi. 

By George Tremenheere, Lieut. Bengal Engineers, Assoc. Inst. 

C. E. 

In this paper* the author gives an account of the charges of 
powder, andthe mode of tamping in blasting, under his direction, 
during the years 1828 and 1829, for improving the navigation of 
the Jumna, and from the years 1831 to 1835, at the fortification 
of Delhi. The jumpers were 6 feet longi and 2^ inches in dia- 
meter ; the blasts 5 feet deep, and at a distance of 4 feet from 
each other. The rate of boring varied from 2|- to 5 feet per day's 
work for two men. A double-headed jumper was used, to render 
the hole completely circular for the reception of the canister, 
about 2|- feet in length, and 2 inches in diameter, and filled two- 
thirds with powder and the rest with sand- The small tube 
reaching to the surface of the water contained quick-match, with 
a piece of slow-match at the extremity. The canister, well 
greased, was placed in the hole without any additional tamping. 
The method of removing the masses and the tools employed are 
described and explained by drawings. 

At Delhi, the blasting was in dry rock, and economy of gun- 
powder being of more importance than economy of time, tamping, 
was resorted to. For this a stiff red clay, slightly moistened, was 
employed, and the tamping bar was of wood, and the priming 
wire of copper. Any dampness which might exist in the bore 
was obviated by a tube of coarse paper, greased on the outside. 
Fine mealed powder was ased as priming, and a piece of port- 
fire for ignition. If the firing did not succeed, a fresh priming 
hole was bored in the tamping, or the mine abandoned. In large 
irregular masses of rock, the depth of the bore, or the intervidfl 
between the blasts, will generally represent the line of least re- 
sistance, and the following results were obtained la the rock at 
Delhi, which is hard quartz* 

The line of least resistance not exceeding one footi a charge of 
2 oz. is sufficient ; the line not exceeding 4 feet, and the rock not 
being highly crystalline, 3 oz. per foot will be sufficient. 

The charges will vary with the tenadty of the rock, but the 
following may be a general guide !-^the line of least resistance 
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being 1, 2, 3, 4, B, 6 feet, the charge will be 4, 8. 14, 20, 26, 36 
ounces* 

The author is of opinion, that notwithstanding the increased 
expenditure of gunpowder when sand is used as a substitute for 
tampiDg, the saving of time and labour ia such as may, under 
some circumstances^ counterbalance that disadrantage. This is 
stated to have occurred on the Jumna^ where^ owing to th^ rise 
of the river during the periodical rains, it was required to execute 
the greatest possible quantity of work with large bodies of men 
in a given time. 
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Extension of Patent for Bodmer^s Cotton-spinning Machi- 
nery, under Lord Brougham^ s Act, Clause IV., before the 
Judicial Committee of the Privy Council : present, Lords 
Brougham, ErsHne, Longdate, Baron Parke, Dr, Lush- 
ington, and Sir H. Jenner. — Nov. 29, 1838. 

Wb stop tbe press to give a brief notice of this ease, the subject 
being one of considerable interest in the cotton manufactories, 
and of no small importance to patentees in general. 

The patentee made his application in May last, for a prolonga- 
tion of his patents in England, Scotland, and Ireland, notice of 
which was duly advertised, according to law. Caveats were in 
July entered against the prolongation of the patents, in the names 
of Nicholson and of Smith ; and when the subject came before 
the Privy Council, 17th August, it was found that if sufficient 
time (one month, according to the rule) was granted to the op- 
posing party, to prepare their evidence and models, the Council 
would then have closed its sittings for the session. The subject 
was thereupon merely opened and adjourned until 29th Nov. 

On again opening the case, this day, (29th Nov.) it appeared 
that both the opposing parties had withdrawn their opposition ; 
but the terms of the patents having, in the mean time, expired 
in October, the Council considered thai they, or the Crown, had 
no power to grant new letters patent for matters which are now 
open to public use. 

Considerable discussion took place as to the proper construc- 
tion to be put upon the words of the Act«-^ Prorided that no 
such extension shall be granted, if the application by petition 
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^all not be made and prosecuted with efict, before the ei^pira- 
tion of the term originally granted in sach letters patent.' ' 
Lnid Brougham held that thongb the expression was rather am- 
biguous* yet it clearly implied that something must have been 
eiiectedy some conclttsion arrived at by the Council before the 
expiration of the patent ; but as no conclusion had been arrived 
at, nothing effected, therefore the law did not empower the 
Council to proceed with the matter further. 

His Lordship said that the Committee greatly regretted the 
situation in which the applicant stood, that it was quite dear a 
malicious and groundless opposition (as in the present case, for it 
had been withdrawn) might effect, by such indirect means, 
that which it could not accomplish by open, fair argument ; and 
(he spoke with great warmth) much censure he considered 
%i'as merited for such conduct, from which it was beyond 
the power of that Court to relieve the applicant. — His Lord- 
ship* however, threw out the suggestion, that the Parliament had 
still the same power of prolonging the patent ; and we under- 
stand that upon this suggestion it is intended to act on the 
openiug of the next session. 



ftijtt Of matenttf 

CrmUed in Sootkmd behoecH 22d October and 22d November, 1838. 

To Edwiii Bottomley, of Aldermanbury, Yorkshire, clothier, for 
a certain improvement or improvements applicable to power 
and hand looms. — ^29th October. 

— Lawrence Heyworth, of Yew Tree, near Liverpool, merchant, 
for a new method of applying steam power directly to the 
periphery of the movement wheel, for purposes of locomotion 
both on land and water, and for propelling machinery. — ^29th 
October. 

— Thomas Evans, of the Dowlas Iron-works, Glamorganshire, 
agent, for an improved rail for railway purposes, together with 
the mode of manufacturing and fastening down the same. — 
31st October. 

— Pierre Armand, Le Comte de Fontainemorean, of Charles- 
street, City-road, London, for certain improvements in wool- 
combing, being a communication from a foreigner residing 
abroad.— ted November. 

-^ James Milne, of Edinburgh, brass^founder, for an improve- 



Scotch Patents. 1 7 Jr 

meoi or improvements in apparatus employed in transmitting 
gas, for the purpose of light and heat.— 6th November. 
To John Henfrey. of Weymouth-terrace, London, engineer, for 
certain improvements in the mannfac|;ure of hinges or joints, 
and in the machinery employed therein.— 6th November. 

— Charles Flnde, of Liverpool, chemist, for improvements in 
applying heat for smelting, or otherwise working ores, metals, 
and earths, and for heating steam boilers, and for general ma- 
nufacturing, or other useful purposes where heat is required, 
and also for an improved mode of supplying hot water to' 
steam boilers, the said improvements having economy for their 
object.— 6th November. 

— Christopher Nickels, of York-road, Lambeth, manufacturer, 
for improvements in machinery for covering fibres, applicable 
ID the manufacture of braid and other fabrics.— 7tli November. 

— Thomas French Berney, of Martin Hall, in the county of 
Norfolk, for certain improvements in cartridges.— gth Nov. 

— Michael Wheelwright Ivi$on, silk-spinner, l9,GUmorc-place, 
Edinburj^, for an improved method for preparing and spinning 
silk, waste, wool, flax, and other fibrous snbsUsces, and for dis- 
charging the gum from silks raw and manufactured.— 9th Nov. 

— Moses Poole, of Lincoln's Inn, a communication from a 
foreigner residing abroad, for improvements in apparatus or 
machinery for obtaining rotary motion.— 14th November. 

— Thomas Mellodew, of Wallshaw Cottoge, Oldham, mechanic, 
for certain improvements in looms for weaving various kinds of 
cloth. — I4th November. 

— Christopher Binks, of Newington, Edinburghshire, chemist, 
for certain improvements on the process or processes for ob- 
taining or manufacturing certain substances or compounds, 
applicable in bleeching, and for rendering useful certain pro- 
ducts which result therefrom; also improvements in the 
apparatus employed therein, and in bleaching, and for the 
application thereto of a certain agent, not hitherto so employed* 
which improvements are also in whole or in part applicable 
to other uses*— 15th November. 
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SEALED IN ENGLAND. 

1838. 



To Paul Chappe, of Manchester, spinnei* and manufac- 
turer, for his invention of certain improvements In the 
means of consimiing smoke, and thereby economisuig fuel 
and heat in steam engine and other furnaces or fire-places. 
— Sealed 31st October — 6 months for inrolment. 

To Luke Hebert, of No. 12, Staples-inn, in the city of 
Loudon^ civil engineer and meclianical draftsman, for cer- 
tJiin apparatus and processes for storing, cleansing, and pre- 
ser\ing gi*ain. ^Sealed 3d November — 6 months for iarol- 
ment. 

To Abraham Bury, Esq., of Manchester, for his inven- 
tion of certain improvements in the mode of printing, 
colouring, or dyeing cotton or other fabrics, and in the mode 
x}( producing certain acid or acids applicable to these pr 
other purposes. — Sealed 3d Novembei* — 6 months for 
inrolment. 

To Jacob Fitton Slade, of Carburton-street, in the county 
of Middlesex, gentleman, for his invention of certain im- 
provements in pumps for liquids or aeriform fluids. — Sealed 
3d November — 6 months for inrolment. 

To Joseph Fraser, of Halifax, in the county of York, 
railway contractor, for his invention of certain improve- 
ments in the apparatus or machinery to be employed 
on centerings or suppoiters in the construction of bridges 
and arches, and in tunnels or other mining opeiatiottB» — 
Sealed 3d November— 6 tnonths for inrolment. 

To Horace Cory, of Narrowngtreet, Limehouse, badidor 
of medicine, for his invention of improvements in the 
manufacture of white lead.— Sealed Sd November. — 
6 months for imrohnent. 
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To Charies Callia Baron W^stem^ of RivenhaK, in the 
oQimty of Esaezy for his invention of an improvement in 
driUs Soar the purpose of drilling com, grain, seeds, pulse, 
and manure. — Sealed 3d November~6 months for ini^l- 
ment. 

To WiDiam' Morgan, of New-cross, in the county o£ 
Surrey, gentleman, for bis invention of improvements in 
the generation of steam. — Sealed 3d November— 6 montbi^ 
for iniobnent. 

To Adolphus Henri Emeste Ragon, of Great Portland*, 
street, in the county of Middlesex, professor of literature, 
for improvements in the manufacture of glass, and in the 
production of other vitrified matters applicable to architec- 
tural purposes. — Sealed 3d November— 6 months for 
itarolment* 

To Edward Cooper, of Piccadilly, in the county of Mid- 
dlesex, stationer, for improvements in the manufacture of 
paper, being a communication from a foreigner residing 
abroad.— Sealed 3d November— 6 months for inrolment. 

To Charles Flude, of Liverpool, chemist, for his inv^i- 
tion of improvements in applying heat for generating steam, 
and for general manufacturing and other useful purposes 
where heat is required ; and also for an improved mode of 
supfdying steam boilers with hot water, the said improve- 
menta having for theur object the economy of steam.— 
Sealed Sd November— *6 months for inrolment* 

To Jerome Deville, of Crutched-firiars, in the city of 
Ixmdon, coach builder, for his inventicm of improvements 
in raiboads and in carriages used thereon. — Sealed Sd No^ 
▼ember — 6 months for inrolment. 

To James Berington, of Charles-place, Shoreditdi, vete* 
xinary surgeon of cavalry, for his invention of improvements 
in knapsacks. — Sealed Sd November— 6 months for inrol- 
ment* 

To William Henry Jamea, late of Biimingham, but now 
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of Lambeth^ in the county of Surrey^ civil engineer^ for Iiis 
invention of improvements in apparattu for heatings gcne- 
ratingy and cooling fluids^ and in engines to be actuated by 
such fluids^ parts of which improvements are applicable to 
the raising and forcing fluids. —Sealed 6th November— 
6 months for inrolment. 

To Robert Beart, of Oodmanchester^ in the county of 
Huntingdon^ miller^ for his invention of improvements in 
apparatus for filtering liquids.— Sealed 6th November — 
6 months for inrolment. 

To Luke Hebert, of Bristotroad, Birmingham^ in the 
county of Warwick^ dvil engineer^ for a new or improved 
process or processes for embalming the dead^ and for pre- 
serving corpses for anatomical purposes^ being a communi- 
cation from a foreigner residing abroad. — Sealed 6th No- 
vember— 6 months for inrolment. 

To Moses Poole^ of Lincoln's-inn, gentleman^ for im- 
provements in apparatus or machinery for obtaining rota- 
tory motion^ being a communicationfroma foreigner residing 
abroad. — Sealed 8th November — 6 months for inrolment. 

To John Juches^ of Shropshire^ gentleman^ for his inven- 
tion of improvements in steam-engine boilers^ and in 
apparatus for feeding furnaces and fire-places^ and for the 
more efiectual combustion of the smoke and gasses arising 
therefrom. — Sealed 8th November — 6 months for inrolment. 

To Bryan J^ Anson, Bromwich, of Cliflon-on-Teme, in 
the county of Worcester, gentleman, for his invention of 
improvements in machinery to be worked' by the applica- 
tion of the expansive force of air, or other elastic flmds, to 
obtain motive power.— Sealed 8th November-— 6 months 
for inrolment. 

To John Small, of Old Jewry, in the dty of London, 
merchant, for improvements in filtering liquids, being a 
communication from a foreigner residing abroad.-— Sealed 
8th November— 6 months for inrolment. 
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To Henry Huntley Mohun^ of the Regenfs-ptrk^ .M.D.^ 
for his invention of improvements in the coinposition and 
manujfiM^ture of fuel^ and in furnaces for the oonsumptiMEi 
of such and other kinds of fuel. — Sealed 8th November—* 
6 months for inrohnent. 

To Thomas Mayos Woodyatt, of Cookly^ in the county 
of Worcester, screw manufiicturer, and Samuel Harrison, 
of Birmingham, for their invention of improvements in the 
mannfiicture of wood screws* —> Sealed 8th November—* 
2 months for inrohnent. 

To John Browne, of Castle-street, Oxfordnstreet, Esq., 
for his invention of improvements in paving roads and 
streets. — Sealed 8th November— 6 months for inrohnent. 

To Felix Macartan, of St. Martin^s-kne, in the county 
of Middlesex, gentleman, for his invention of improve- 
ments in treating the waste matters resulting from the 
washing of wool and woollen fiibrics. — Sealed 8th Novem- 
ber — 6 months for inrohnent. 

To WiQiam Watson, jun., of Leeds, manufocturing che- 
mist, for certain improvements in the manufacture of 
materialB used in the dyeing of blue and other colours. — 
Sealed 8th November — 6 months for inrohnent. 

To John Winrow, of Gunthorpe, in the county of Not- 
tingham, mechanic, for his invention of certain improved 
means of, and apparatus for, destroying weeds and insects 
on land. — Sealed 8th November — 6 months for inrohnent. 

To James Drew, of Manchester, civil engineer, for his 
invention of certain improvements in the means of con- 
suming smoke and economising fuel in steam engine or 
other furnaces or fire-places.— Sealed 8th November—* 
G months for inrohnent. 

To Hugh Ford Bacon, of Fen Drayton, clerk, for I^s 
invention of an improvement or improvements in the 
construction of the glass holders^and glass chinmeys of gas 
burners. — Sealed lOth November— 6 months for h 
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To Jdm Hohnesy of St. JohnVterrace, Woieerter, en- 
gintery far his invention of improyements in fonning 
■KHilds far casting in mctal^ studs, buttons, nails, tacks, 
and a variety of other articles.— Sealed 13th Noyember — 
6 months for inrolment. 

To Oeoiige Smith, of the Nayy C3ub-houae, Bond-street, 
a captain in the Royal Navy, for his invention of certain 
impf^ffyements in vessels to be propelled by steam or other 
power, and in the construction and arrangement of the 
machinery for propelling.— Sealed 13th November — 
% months for inrofanent* 

To Anne Bird Byerly, of 147, Strand, widow, and James 
Collier, of the same place, civil engineer, for their inven- 
tion of certain improvements in obtaining motive power. — 
Sealed 13th November — 6 months for inrolment. 

To Sally Thompson, of North-place, Gray's Inn-road, 
for her invention of certain additions to locks or fosten- 
ings for doors of buildings and of cabinets, and for drawers, 
chests, and other receptacles, for the purpose of afibrding 
greater security against intrusion by means of keys im- 
properly obtained.— Sealed 13th November —6 months for 
inrolment. 

To Edward Samuell, of Liverpool, merchant, for his in- 
vention of improvements in the manu&cture of soda.^ 
Sealed ISth November*— 6 months for inrolment. 

To Joseph Eden Macdowall, of 257, High-street, in 
the borough of Sonthwatk, watch-makar, for his inven- 
tion of an improvement in the manufacture of escape- 
ments far chronometers, clodcs, and watches. — Sealed 
15th November-— 6 months for inrolment* 

To Thomas TrenchBemey,of Morton-hall, Norfolk, Esq., 
faff his invention of certain improvements in cartridges.-— 
Sealed 15th November— 6 months for inrolment. 

To Wilfiam lliorp and Thomas Meakin, of Mandiester, 
silk*manufacturers, far certain improvements in looms f<Mr 
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weaving^ and also a new descriptioii t>f fabric to be pro- 
duced or woven therein. — Sealed 20th November— 
6 months for inrohnent. 

To William Watson, jun,, of Leeds, manufacturihg che- 
mist, for certain improvements in the manufacture of liquid 
ammonia, by which the same may be made applicable to 
the purposes of dyeing, scouring, and other manufacturing 
processes. — Sealed 20th November — 6 months fbr inrol- 
ment. 

To HarriAoi) Grey Dyar, of Mortimer-sti'eet, Caven- 
illsh-square, geutleman, for his invention of improvements 
in the manufacturing zinc. — Sealed 20th November — 
6 months for inrolment. 

To Jolm Wilson, of Liverpool, lecturer on chemistry, 
for his invention of certain improvements in the process 
of manufacturing alkali from common salt. — Sealed 22d 
November — 6 months for inrolment* 

To Fauquet Delarue, jun., late of Deville, near &ouen, 
in the kingdom of France, but now of Manchester, calico- 
printer, for his invention of certain improvements in the 
process of printing, or otherwise applying and fixii^ the 
colouring matter of madder upon cotton, silk, linen, and 
other fabrics, without dyeing, and producing by these 
means permanent colours. — Sealed 22d November — 
6 months for inrolment. 

To John Greorge Bodmer, of Manchester, engineer, for 
his invention of certain improvements in machinery, tools,, 
or apparatus for cutting, planing, turning, drilling, and 
rolling metals and other substances. — Sealed S2d Novem- 
ber — 6 months for inrolment. 

To Abraham Cohen, of Islington, Esq., for hift inven- 
tion of certain improvements in the cbnfiltxiction of rait- 
way carnages, and in the modes of connecting and re- 
tarding railway Indns.— Sealed 26th November— 6 mimtha 
for intolmi^nt. 
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CONJOINED SERIES. 

No. LXXXII. 

Vitttnt ilatrnt0. 



To HiPPOLTTB Francois Marquis de Boupfet 
MoNTAUBAN^ of Sloaue-^treet, Chelsea, in the county 
of Middlesex, colonel of cavalry, and John Carvalho 
DB Medeiros^ of Old London-street, in the city of 
Idmdon, merchant, for an invention of certain improve^ 
mentsin the means of producing gas for Ulumination, 
and in apparatus connected with the consumption thereof, 
being a communication from a certain foreigner residing 
a^aaif.-- [Sealed 28th February^ 1838.] 

The object of these improvements in manufacturing or ob- 
taining gas for iUumination is^ to produce a greater quantity 
of gas from a given quantity of coal or other material^ than 
can be obtained by the ordinary means^ apparatus^ or process 
commonly used in such manufacture ; and consists in im- 
provements in the process or mode of obtaining gas from 
coal or other material^ and in the apparatus used in the 
same ; that is to say, these improvements consist in col- 
VOL, xnu 2 B 
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Mine, M formed of ndiil plates ineetanp tf ^ oiR; Sg. 
6| coiled plates, kept apirt br tSk or studs: %. 7? a aoia 
of iron tubes placed in the dfidonxpaBer: %&. S, and 9^ 
romigated or curved plates, wfakh tcmdi eack ocbcr, and 
form passages for the gas, without aar lihs or studs to 
keep them apart. Fig. 10, shows the cakric eoodiictan 
ill the form df tubes and semidiralar pbtea. JkB of these 
vnriutious will present large heated deoomposiiig sni&oes 
to the gas, without offering any material c^jpoEkkn to its 
passage through the decomposer; and, theftfive, we do 
not intend to confine ourselves to any one particular tarn 
or shape of caloric conductors, as the same may be varied 
at pleasure, without departing from these improvements. 

And wc will now proceed to state that when oib, resins, 

fan pif rh| bitumens, schistus, or other such matters, are 

um^I f'or making the gas, we prefer the application of water 

or wlonni in the process ; but, when making gas from oils, 

iN^»»ln»» tar, pitch, or other bituminous matter in a liquid 

•trttc, N>o nn\ the water with such material before placing 

It in the irfoii. This wo effect by passing a given quantity 

\\f oil or other material into a barrel or other suitable vessel, 

I^V^ ther Mith the ivquisite quantity of water, and keep the 

w^^^\t \\\\\nin\\t\y agitatetl or stirred, in order to produce a 

\\w\\\%'\' w«hoi\tnre of the said materials during the time it is 

h\\\\if |>as)i<H) into the retort, 

^V^ I U is a siH'tional diagram of an apparatus, which 
>uH M^vxr to explain this improvement: a, is the barrel or 
i^ha\ohi^^ \\\ yk hioh the water and oil is placed; ft, the rotary 
Win or t^siter, pUixnl on an axis turning in proper bearings 
Hi th«^ * \\\\ of the chamber^ and kept constantly revolving 
K\ ou>*o^s uf the wineh handle r, or other means, while the 
H^HleiMla rtiv |>aa»^injt into the retort, which are allowed to 
^mAm or di>i^p thw the vessel by the pipe d, into the 
\\¥A ^ havU^ n siphon fixed in it to prevent the 
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e of the gas. During the said operttion^ the inflam- 



mable materials (in a liquid state) descend^ and drop on to 
a plate in the retort, which is to be supplied with the caloric 
conductors as hereinbefore set forth and described, a sepa- 
rate decomposer or chamber not being required. — [InroUed 
in the Bolls Chapel Office, August, 1838.] 

Specification drawn by Messrs. Newton and B«ny, 

[Since the tealiog of the above^ the Patentees have amended 
the title of their patent, by enteriog a disclaimer of that part of 
the title which follows the word " illamination ;'* so that the title, 
when so altered and amended, should stand thos,^certain im- 
provements in the means of producing fflM ibr illumination.— 
En. LoHD. Joun.] 



To William Lbwis^ qf Brimscomb, in the county of 
Gloucester, and John Fbbrabbe, of ThrupfhmiU, in the 
same parish, for certain improvements in machinery for 
dressing woollen and other cloths or fabrics requiring such 
a process* — [Sealed 5th March, 1838.] 

The improved machinery specified bjr the Patentees, is 
applicable to those processes in dressing woollen cloth^ 
commonly called raising, or rowing, or dressing, which 
consists in passing the cloth over and in contact with a 
cylinder covered with teastes, wire cards, brushes, or a mix- 
tore of these substances, for the purpose of raising the nap 
or pile, and carrying it smooth in one direction from one 
end of the cloth to the other; and the said processes are 
performed by us in the following manner : — 

The cylinder B, figs. 1, and 3, Plate X., furnished with 
teasles or other suitable materials, is mounted in the frame 
A^ A, and is connected by the horizontal shaft a, to the 
gearing driver, by a steam engine or other first mover. The 
cloth k, is passed over the horizontal guide rollers n, and 
i^n,n, and m, and in contact with the outer surface of B. 
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Th^ two ends ef tlie doth lire them newn tag;riber i^ tjbe 

usual ift^ncT for what.ie termed pexpetui^ ^^^i^g 9? W^wg* 
A rapid rotary motipn is then to be giveii tp b, ip the directioxi 
of the arrow. The axis i^, carries a toothed pirnqo p^ ^« 
2, and 3, which drives the wl^eel d^ fixed on the short |i04t 
zontal revolving axis b, in a commoa bearing. Qn ^e sani^ 
axis b, is fixed a bevel wheel Qy driving a similar wheel^ 
fixed on the lower end of the oblique shaft q ; and on the 
upper end of the shaft q^ is a bevel pinion h^ working into 
the bevel i^ fixed on the horizontal axis of the delivering 
roller k^ which turns with it^ and by these mekns the doth 
K^ is brought firom the lower end of the inclined scray l^ 
over the guide rollers before described^ and moved in the 
direction of the arrow 2. A rigger e^ fixed on the axis 6, 
gives motion to an endless strap or belt o^ which drives 
another ri^er f^ fixed on the horizontal axis of the tensioA 
iroller u, which draws the doth fi^m ike lower guide roHers 
h, h, and delivers it in folds on the inclined scray ^ where 
it sEdfs gradually to the bottom^ passing continually in oae 
direction against the acting surftu;e of the pyhnder a^ as 
long as it is found necessary. The vdodly of m^ is some- 
what greater than that of k^ for the purpose of kequn^ the 
cloth at a proper tension against the cylinder b ; but^ in 
order to prevent too great a strain^ the strap o^ is made 
slacks so as to allow the rigger e, to sUp^ rather than drive, 
the strap with more than necessary force. And^ to ensure 
its acting constantly with a suffident fi)rce^ the strap is 
tightened by a tension puHey p, working on the axis c, 
which is fixed on the lever yj carrying an adjustable weight 
9i by which the attendant can give the proper degr^ of 
tension^ as required^ for the difie'rent kinas of cloth to be 
dressed. 

Instead of the bevil wheels o^ h^ i^ and the oblique shaft 
Q^ another rigger^ similar to B, on the same axis, and ai^o- 
ther endless strap or belt b^ a^ shown mor^ plainly in 
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fig. % may b^ u&ed iidtli advantage to drive k^ by means ot* 
~a rigger f 2y similar to f. 

Hie machine, as above described, is found to be conve- 
nient when the teasle or othet* Substances are required to 
be frequetitly taken out, changed, or replaced ; but when a 
btoish is used, 6t wires, instead of teasles, it will be more 
advantage6us to kdopt the arraiigement shown in fig. 4, 
where the direct effect is produced by the several move- 
mehts explained by the same letters of reference as those 
inade use of in figs. 1, 2, 3. , 

We A6 not confine ourselves to the precise manner 
shown of delivering the cloth to the operating cylinder, or 
of conducting it through the machine ; for the same effect 
may be produced in a variety of ways. But we claim as 
our invention, the described method of dressing woollen 
or other cloths, by moving the dressing cylinder and the 
cloth in the Same direction continually, and of regularly 
delivering the cloth to the cylinder, instead of allowing it 
to be dragged through or between tension bars or rollers, 
or firom a roUer having a brake attached to it in the 
common way ; by which method it is always liable to irre- 
gular and injurious stndns, as well as irregular action on 
the &ce or pile.— -[Jnro//eJ in the Bolls Chapel Office^ 
Jlay,1838.] 



To Hbwby Augustus Wells, of New York, farmerbf 
remdkng at the North and South American Coj^ee-house, 
in the dtp of London, and now at 29, Hemietta^treet, 
BrMswiek'Sqttarey in the county of Middlesex, hat manu- 
faeturer, for his intention of certain in^ovements in the 
mamtfacture of hats.— [Seeled 30th June, 18370 

This invention consists of certain improvements in various 
iof the processes of the hat manufacture^ from the first pro- 
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cess of clearing the fur and other substances employed in 
making the hat bodies^ and used for napping^ to that pro- 
cess of the hat manufacturer which consists in covering 
the hat body with a nap previous to its being dyed or sent 
to the hatter to be shaped and made up for wear. 

Such improvements^ stated more in detail, consist in new 
or improved methods. First, of clearing fur used in the 
making of hat bodies, and for napping. Second, of con- 
verting the same fur when to be used for the forma- 
tion of the substance or texture for hat bodies into a 
fine web or fleece. Third, of applying steam in the 
formation of the latter into hat bodies. Fourth, of hard- 
ening or basoning. Fifth, of felting or planking. Sixths 
of stiffening or proofing. Seventh, 6f covering hat bodies 
(commonly called ruffing or napping), and clearing the nap> 
all by means presently to be described ; and also further 
consist in the production of an improved substance or tex- 
ture for hat bodies, by means of the use or application of a 
much larger proportion of non-felting materials than have 
been used in making hat bodies heretofore, and whereby 
a pile or nap is so produced from such non-felting mate- 
rials, conjointly with the felting furs or wools, as to render 
unnecessary the application to, or sticking on, of a nap to 
the hat bodies made of such improved substance or tex- 
ture ; and, in further compliance with the said proviso, I, the 
said Henry Augustus Wells, do hereby describe the manner 
in which my said invention of the said several improve- 
ments is to be performed, reference being had to the drawings 
annexed, and to the figures and letters marked thereon. 

Fig. 12, Plate IX., is a longitudinal section of a blowing 
machine, used for the purpose of clearing the fur to be 
used in making the hat bodies, or to be used for napping. 
This machine consists of a cased firame, divided into three 
or more compartments, separated by the divisions i, . t^ 
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each containing a cylindrical blower or picker^ marked n^ 
studded with small spikes or wires about five-eighths of an 
inch in length each^ and placed about half an inch apart 
firom each other^ revolving on an axle^ at the extremity of 
i^hich is fixed a small pulley p^ for the purpose of receiv- 
ing motion fi-om the moving or driving pulley l ; a^ and 
B^ are two rollers (in each division) which must be made 
of the same length as the cylindrical blower or picker^ and 
these I have generally made about thirty inches in length. 
These rollers carry an endless feed apron made of cloth, lea- 
ther, or other suitable substance, and receiving motion firom 
the belt connecting a small pulley on the driving shafi: of L, 
with a large pulley on the axle of a, at the contrary side 
of the machine to that presented to view in fig* 12 ; c, c, 
are two feeding or delivering rollers of the same length as 
the rollers a^ b ; and m^ is a wire grating or sieve in each 
division^ suspended at the point n, on an axle^ and having 
a slight reciprocating motion imparted to it by two pins or 
€»ms protruding from the shaft s, which latter is connected 
hy a belt with the rollers b : £,' e, e^ are chambers covered 
with fine wire, woven sufficiently close to allow the air to 
escape without the fin*. The machine being set in motion^ 
and the workman having commenced spreading the fur 
upon the endless web connectiQg a, and b, at the feeding 
end of the machine under l, the fur will be obviously car- 
ried forward and drawn into the first compartment by the 
feeding rollers c, c ; and the finer particles of the fiir are 
driven or wafted by the quick revolutions of the cylindrical 
picker n, into the upper space e, the remaining particles 
in the meanwhile falling upon the wire grate m. Such 
part of them as consists of hair, will be caused to pass or 
fidl through into the space or box h ; and such of them as 
consist of dags and dirt, will be shaken ofi* by the motion 
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given/ as alxnre described^ to tbfe wire ^Miog cft sieve v^ 
into the space o« 

The fur, which is carried^ wafted, or drir en on to the 
feed apron of the succeeding compartments, will, in like 
manner, be drawn through the second compartment, and 
8O5 in like manner, through the third compairtment, or 
any further number of compartments, and be ultLmatelj 
brought out by the last pair of delivering rollers c, c, at 
the further end of the machine. The fur, when the same 
is intended to be used in making hat bodies, is then to be 
taken and placed upon another machine, for the purpose 
of being formed into a fine web or fleece, to be afterwards 
felted into hat bodies. 

When the fur is intended to be used for napping, it 
should be gathered and set apart ready to be applied for 
napping ; and so, also, the furs cleared by the said ma- 
ehine, suitable for hat bodies, may be gathered and made 
into hat bodies by any of the methods or processes now 
in use. I, however, take the said last-mentioned fiir and 
make the same into a web or fleece by means of the ma- 
chine next mentioned. The dags falling into the boxes o, 
may be again passed through the machine for the purpose 
of procuring any remaining portion of the fur whidi may 
have fallen wiA them. 

Fig. 13, is a longitudinal section of the machine fbr form- 
ing the fur into a fine web or fleece. This machine con- 
sists of a common carding engine, having one main 
cylinder b^ a feed apron, a feed roller, Ucker in, workers, ' 
Hrippers, fancy cylinder, and doffer, as represented, around 
it, all of which are so well known as to need no description, 
as it is in no way altered by me, excepting that the cylinders 
are smaller than usual, and that 1 place a circular cover- 
hag over the fency, so as to throw the fur raised by itupon 
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tiie dofier cjriiiidtor. And I have pko |itt9cb^d a secQpd 
fiuicy eylinder pidl4ced p^ driven by the puU^ 7^^ by wbic^ 
all the fbr tiirowa upon the doffer by tlie first fmcjy wd 
■11 that which m^y be taken by the doffer firoqi th^ mw^ 
^linder^ is thrown by the last toncy into the ^ in the 
next department of the niachine^ whei^elit is griped i^ 9 
web by the f(41owing machineiy : b,q 1,q 9> are thit^ 
foUer8> ificetving tiieir motion from th^ pnQey p, widA 
hkter takes its motion fit>m a puUey y^ on th^ same ^haft^ 
which moves the feed apron of the cord by the beltftuirked 
0. Around these rollers there is an apron or endlesfs $ne 
woven vire n^ through whidi air can pass^ but opt the 
fur; b, b, are two apertures through the side of the ma*- 
dun^ for Ihe purpose of admitting air; b, is a fto formed 
on a shaft, resting on, and turning in, bearings between 
the apertoies b, b, and supported on the other end by an 
upright outside the frame. This £m is formed of a flat 
cncular board, about four feet in diameter, to which, next 
the finme, are affixed four fans marked A, h^ A, A, made of 
sheet iron, or some other thin metallic substance, about 
one fix>t wide, revolving as near to the side of the machini^ 
as poeofale, without danger of connng in contact.: y, is a 
projecting board, covering about two-thirds of the space 
between the fancy c, and the first roller o ; e, e, «re two 
rollers, bearing and revolving by contact upon the noUens 
o 1, o 2, and havfa^ a lateral motion given to them by two 
levers b, r ; these two levers rest or move upon centres 
f, f, near die middle; <he upper ends slide in an eccentric 
groove, varying one half inch fippm a true circular line, 
fh»d on the same shaft as the pull^ o, which latter re- 
ceives motion from the driving pulley jo ; h, is a amall 
pvAey worked from 6, and having a crank or pin i, fixed 
to tiie side thereof. To this crank is attached a connecting 
rod ^ communicating at the other end widi a hoard j* 
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The machineiy being set in motion by the driving pulleys 
« K^ L^ M^ N^ the fur coming from the card fancy C, after 

^ having passed through the carding machine^ will be drawn 

forward by the fan e^ and be conducted upon the endless 
wire web n, covering g, g]^1, o 2, from which it will be 
conducted^ after being somewhat hardened by the pressure 
and lateral motion of e, e^ in the direction of g^ upon the 
board J^ there laid in successive folds by the motion whidi 
the board receives from the crank i^ and in thia state, 
when in sufficient quantity, it may be removed either to 
the next machine in order to its further use in forming 
that body, or otherwise applied in forming the hat body 
by any of the processes now in use. The foregoing ma- 
chine and carding engine are surrounded by a wooden 
case marked p, p, p. 

In the accompanying drawings, fig. 14, represents a 
front elevation of another machine to which the web of 
fur is next to be conducted, for the purpose of being 
formed into a hat body : a, a, represent the several up- 
right pieces of the framework; l, l, are two pieces of 
horizontal framework, connected by girths or stretchers, 
and properly supported, and have on their top sur&ces a 
rib of iron extending the whole length, to form a railway 
for the carriage resting upon the wheels k, k ; n, n, are 
two uprights, connected by two girths resting on the axles 
of the wheels k, k ; n, n, are connected by the board w ; 
the said uprights n, n, at their tops support the bearings 
of the two rollers r, r. On the underside of the bottom of 
the carriage is placed a piece of board two inches wide, and 
one and a half inch thick, fixed transversely. In this piece 
of wood is fixed a pin, connected to a crank by the rod or 
shaft n ; which crank works under the cioriage, and pro- 
duces a traverse or alternating motion of the carriage. 
The cnmk shaft receives its motion by the bevel wheel t. 



WeWiffor ImpU. in Making Hats. 197 

geered into bevil u^ fixed upon the shaft v^ which is sup- 
ported by framework^ and receiving motion from the 
driving pulley b, by the pinion d^ working into a spur 
wheel c ; p^ and p 1^ are two pulleys fixed upon the ends 
of the rollers b^ b^ and connected together by a belt ; o^ is 
another pulley fixed on the axle of the lower roller b^ re- 
ceiving motion jGnom the pulley j^ by means of a belt. In 
the shaft i^ is a groove to admit of the pulley J^ sliding 
upon the same as the carriage traverses ; and m this pulley 
10 a corresponding key^ so that both shall revolve tc^ther 
without the latter being confined endwise. On the shaft 
I, is fixed a pulley h^ receiving motion by a belt firom the 
pulley o^ which is set in motion on being properly con- 
nected with the driving pulley b ; s, is a shaft, supporting 
and passing through a double cone x, x, made of tin or 
other light substance, covered with cloth, and on which 
the flat bodies are to be formed* In the centre of the said 
ocmes, is a small groove g, for the convenience of dividing 
the hat bodies when formed and ready to be removed. 

On the shaft s, is a pulley f, receiving motion from the 
pulley E, by a belt. A small box is placed nearly under 
the centre of the cones, to receive any fur that may fall 
from the cones ; and direcUy underneath the cones, are 
small pipes having minute apertures, for the purpose of 
admitting steam to the web in its progress towards the 
cones ; and, also, when on the cones, for the purpose of 
giving the hat body a more adhesive or felting quality. 

The machinery being set in motion by means of the 
pulley B, the web or fur is to be brought from the machine, 
fig. 13, and laid upcm a board placed near to the cones ; one 
end of the web is to be then gentiy raised fix>m the board 
and passed over the carrying rollers b, b, and thence be 
conducted to the cones x, x ; and while the carriage tra* 
verses from side to side, the web covers the cones Scorn 
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point to point ; imd it should be wound from tbnee to fire 
tiBD&s leound tbue .ccMies^ according to the substance of &e 
bodies reqjiMi^d, Tlie hat bodies from these oonea, or 
otherwise constructed upon other cones^ may then be har- 
dened in the manner next hereinafter described. 

When the cones are covered^ thej may be removed and 
iieplaced with other Uke cones^ ready to receive the web or 
fleece fo^r the hat body. Fig. 15^ represents a machine fer 
hardening or basoning* Tlie cones x^ x^ taken firom the 
machine, iig. 14, when the hat bodies have been formed 
upon tiiem, or other hke perforated cones with hat 
upon them, o^ formed upon them, aie then used in the 
hardening or basoning machine, in the manner 
described^ for the purpose of hardening the hat bodtea 
theiieon. The cones x, x, or such other cones as last men^ 
tioned, i call hereafter, for the sake oi distinction, ^^the 
hat body conea/^ Two other perforated metallic cones of 
raUier laiger size, which, for the sake of distinction, I call 
'^ Qap oones,^^^ are then placed upon or over the bodies con- 
tained upon the hat body cones, so as to confine the bodies 
completely between them. Hie hat bodies, where they 
join at their bases, axe^ then cut around to separate them ; 
thi^ are Ihen ready for the next process, that of hardening 
or partially felting, commonly called basoning. Tlie bodies 
so enclosed between mgteHic cones are then taken to die 
machine, fig. 15, where one pair of the handening cones oi^ 
are shown ; but it is evident, any number of the like con* 
struction may be combined and operated by the same 
moving parts as are here shown : a, and a, fig. 15, ajce two 
hardening cones, made either of wood or metal ; a, lumng 
coarser perforations than either pair or set <^ the abo^e 
cones, which coarse perforations are made for the admis- 
sion of steam to the body. One pair, or set of cones, in 
xuaim plaoed on the cone a, by depressing ^e handle l» 
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fitnn tiie pin 2^ to the pin marked B ; the other end of the 
lerer 4, in which it will be seen the axis of the cone b, 
rests^ will cause the cone b> to be lifted from the cone a^ 
^ as to place upon the cone a^ one of the hat bodies^ in*- 
ehided^ as before stated^ between two perforated cones* 

This being done^ by lifting the handle 1^ the cone b^ 
IB again let down^ so as to rest upon the outer cone ; steain 
is then let up into the cone a^ by turning the cock 5, (the 
axis of A^ being a hollow steam pipe 6, with a stuffing box 
at 70 The two cones A/and b^ now receive an alternating 
rotary motion in the following manner^ — moving two or 
three times in one direction^ and then being Reversed and 
moving the same number of times in the opposite way ; c, 
ia the driving pulley or prime mover, upon the axis of 
which is the crank d, connected with the shackle bar n, 
secured by the stud f, to the wheel o. As the crank d^ 
revolves, it will be seen that the i^heel g, will alternate 
through about one-fourth of its circtunference. This 
alternating motion will be communicated by the band 8, 
to the pulley h, upon the axis of which is a bevelled wheel 
9, acting upon another bevelled wheel 10, upon the axis 
of the cone b. The cone e, resting with its weight upon 
the outer cone, immediately under which is the hat body, 
resting upon the hat body cone placed upon the cone a, 
w&l, by its weight and contact, cause the said several 
cones and body to revolve, as before described, two or three 
times in each direction, which, if continued for a very few 
minutes, causes the body between the said perforated Cones 
to be hardened or basoned ready for the next process to be 
pterfor med by the machine called the plaiiking machine. 

Fig. 16, represents a longitudinal section of a machine to 
be used for planking, reducing, or felting hat bodied : a. A, 
is a frame or stand, on which is placed a trough eontainittg 
Water, sHghtly impregnated with sulfuric acid, and kept 
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boiling by a coiled steam pipe marked c^ lying ftt the 
bottom ; d^ J}, are rollers formed of a composition of zinc 
and lead^ or other suitable metallic substance, each pair 
being geered at their ends by pinions, and the upper roller 
of each pair geered into the horizontal worm or screw 
marked e ; o, is a guide ; h, is a larger roller geered into 
the end rollers d, for the purpose of turning the hat bodies 
oyer and giving them direction backwards on the top of 
the machine, after they have been passed successividy 
through each pair of rollers ; at the ends of these rollers 
are levers, having weights bearing upon them sus- 
pended to each upper roller, for the purpose of giving a 
slight pressure to the hat bodies, as the substance of each 
may require ; i, is an inclined board, for the purpose of 
giving the hat bodies, when laid thereon by the workman, 
a direction towards the rollers ; K, K, is a fiust and loose 
driving pulley on the worm shaft f. The machinery being 
set in motion, and the hat bodies placed one after another 
upon the incUned board i, the hat bodies wiU be drawn 
forward, and by keeping the bottom rollers, and a portion 
of the top rollers immersed in the boiling acid mixture^ as 
shown by the dotted line, they will be continually eiqposed 
to the action of the same, till they come out at the farther 
end, and return on the top of the rollers to the operator to 
be crossed, [a term well known to hat manufacturers,] and 
again passed through the machine as often as may be ne- 
cessary to render them fit for proofing. About fifty pair 
of rollers may be used to advantage. 

The number of rollers may be varied in the difierent ma- 
chines, according to the substance of the bodies, and the 
quantum of work or felting required. Fig. 17^ is a cross 
section of a machine for stifiening or proofing: a, is a 
vessel •having two compartments, separated by the division 
B, and containing a solution of shellac or other substance 



WaUfi^fw ImpU. in Making Hats. 201 

' oommonlj used for stiffening or proofing hat bodies — {he 
solution in one compartment being somewhat stronger 
than the solution in the other^ according to the strengdx of 
ihe stiffening required; c^ c^ are two small rollers turning 
on bearings fixed in the standards d^ d^ geered together at 
their extremities b, e, and turned by the fixed driving pulley 
F ; H^ is a joint to allow the standard d^ to fall back when re- 
quired; i^ is a weight suspended to the Une k^ k^ running 
over the pulley l^ and fixed at its other end to the standard 
D^ for the purpose of causing the rollers to press against 
each other with sufficient force^ that when the rollers are 
set in motion^ and the body of the hat (being previously 
soaked in the solution contained in the box a^ and placed 
in the proper position to be taken by the rollers upwards,) 
is allowed to be drawn through or between the said rollers^ 
the pressure shall squeeze out aU the superfluous stiffen- 
ing solution which will fall down upon the board ii, and 
thence be conducted back into the same compartment in 
which the hat body had been immersed. The more stif- 
fening there may be required in the body^ the less should 
be the weight used to compress the rollers. 

Fig. 18^ is a plan view of machinery^ for the purpose of 
covering hat bodies^ commonly called ruffing or napping 
and clearing the nap : a^ is a water-tight box^ the upper 
part of which is made to open ; b^ the axle of two driving 
pulleys marked c ; d, is a strap or band which communi- 
cates motion from the driving pulley c^ to the small pulleys 
B, E; E^ fixed upon the hollow axis f^ of the cones 6^ through 
which the steam is admitted into the said cones firom the 
flupi^y steam pipes ; h^ h^ conical riders or rollers revolving 
by contact upon the hollow cones ; k^ k^ is a pipe for con- 
veying hot water from a funnel^ from which pipe descend 
others placed perpendicularly over the tips of the cones : 
these pipes being perforated at the bottom^ allowiag hot 
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crater to drop or run lipdh the tips of the hat bodieis Upon the 
cones, dh each of the said cones Oy is placed i hair blotfa^ 
in the shdpe of a hat body or cap, somewhat larget* than 
the cone, so as to hang from its lower side ; and in this 
hair cloth cap is placed a hat body, having the fur previously 
laid upon it and wetted, and'being somewhat longer thai! 
the hair cloth. Over the hat body, and somewhat latger 
than it, is placed another hair cloth. Hot water should be 
poured into the funnel, which will drop or run throUgh the 
small perforations in the perpendicular tubes upon the hat 
body ; a slow motion is then given to the cones, by apply- 
ing steam or other power to the driving pulleys, and which 
slow motion is continued until the nap has stuck, \Arhen the 
said cones should be made to revolve quicker, and steam 
admitted into the interior through the pipes H. The hat 
body, then scalded, should be allowed to remain upon the 
cone revolving, and exposed to the steam and this hot 
water about twenty minutes, by which time the nap will 
be sufficiently scalded in, if the operation be coiiducted 
with care and attention. The hat body should be taken off, 
turned, and put in again two or three times during the 
operation. Several hat bodies may be placed upon each 
cone, and may be operated upon at the same tithe, the 
steam and hot water being admitted In suilScient quantities 
according to the judgment of the operator. The steam is 
also again applied to the interior of the cone, which must 
now be made to revolve with greater speed ; the effect of 
the centrifugal force will then be to throw off the water 
from the hat body, being also assisted by the steato, when 
the nap will be cleared, or in effect raised up in readmess 
for blocking; or for more effectually accomplishing ihis, 
a conical or cylindrical brush, roller, or rider, may be 
made to revolve upon the cone by contact or otiierwisc, 
with or without a reciprocating lateral motion. 
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ItyrkS^ ts pbyipi^B t|iat, although my iippyoypments ex- 
teiid OY^^ and are applical)le to al| tbe several processes of 
fh^ h#t; inwufapture hereiijb^pre mentip?ied, frofla tbp pro- 
c^9Q lA (4^Pg tbp fur^ to that of napping the fiuisl^^d bat 
bpdy^ ^nd i^aj l]|e aU used in o}ie ^d th^ 9am^ hat manu- 
f^ctqiy,yet ^Qjne of thgg^ i?pproveme?it§ ipay be U5?d §gp^- 
r^l^y^ in conjunction witb^ or for t}xe purposes pf spme of 
the pyisting processes or methods of manuf^turing t^^ts ; 
und I daim the ^ame imprpyeii^ents sepinrnt^Iy^ in maAner 
berjein nlMieA^ and dp P^P^ an Qi^cl^sive rig)it ai^d privilege 
in tb$ §aQie^ and ip Q^h pf them^ dur|pg the term pf the 
wiid lictters F^ent. 

Nq^ whprpas^ bavi4g of n^cessi^ described many parts 
pf tb^ abPYfirmentipned njapliwp^ whiph are old, though, 
P^4^pB^ flfiW^ pf them appefu* in a pew form tp accpmpio- 
date ipy improvemento^ I bfireby depte that I pply claipji 
j^ tbosq isrhipb cpnatitute my wprpvenji^nts in tbe mani;- 
&ct}irp of b^^ts ; fyc^U thp afprps^id m^thp^ P^ clearing fur 
nf^ iQ th^ ifx^ng of bats> pr for papping hats by mpans 
pf ^ niQpbine yirhiQb } cjalj a Wowfir* cpntaii^iiig tbre^ pr 
mQce pipkprs 8ttl)9tapti^y herpinbefpr^ de§cribed 5 second, 
tb^ albs^d m^tbod of producing h, ^, a TFpb or fleece 9f 
&x upon a TWi apron, and bacdentng the s^me by m^9m 
of rollers sab^tantiiaUy, ^ bereinbefpre described; third, 
the aforesaid method of forpiag the olbresaid web into bat 
bodies on perlbrated cones when coYered with cloth, and 
the Application of steam to supb .web, or the hat body 
xbile bcang fonned of or fi:om the same substantially, as 
hcrrinhpfore described; fourth, the aforeaaid method of 
hanjening or basoping of hat bodies substantially, as 
hamix&xct described; fifth, of fjB^g or plapking by 
means of the application of a series of refers substantially, 
98 heseiidipfore described ; sixth, of sti&ning or proofing 
aubstantiaUy, as hereinbefore described ; seventh, of cover- 
ing hat bodies (commonly calif d ruffing or nap|Hng), and 



804 Recent Patente. 

■ 

dearing the nap substantially, as hereinbefore described. 
And it may be necessary to state, that I do not claim 
the machine for forming hat bodies, hereinbefore described, 
but only the use of perforated cones covered with cdoth, 
to receive the web or fleece of fur, and the. application of 
steam to the said web or fleece, when the same is bemg 
formed into the hat body. And, in respect to the said other 
machines, and the claims hereinbefore lastly stated^ it is 
proper that I should add, that I do not claim the aeveral 
individual parts of which the aforesaid machines are com- 
posed as new, but such a combination and arrangement of 
them substantially, as before described and clauned as 
being new, for producing the efiects hereinbefore described. 

And whereas, it is well known that a very small portion 
of silk and other non-felting materials have been used in 
the substance of hat bodies ; and the use of such non-felt- 
ing materials therein, hath chiefly been confined to pre- , 
venting the too quick felting of furs or wools used in 
making the hat bodies upon o/ over the surface of which 
it is the usual and common practice to put a covering or 
nap of fur, or woven plush or down of silk, cotton, and other 
materiids constituting the nap of the hat; and such non- 
felting materials have not been used or appUed in the ma- 
nufactture of hat bodies, for the purpose of procuring from 
the body itself (without affixing a nap, as is usually done,) 
a full, thick, and durable nap. Now, I do claim as a fur- 
ther improvement in the manufacture of hats, the pv9duo- 
tion of such improved substance or texture for hat bodies, 
as hereinafter is described, furnishing from itself a full and 
durable nap, as hereinafter mentioned, and rendering un- 
necessary the sticking on of a nap, which is the common 
and universal practice. 

The mode I have found best in practice, for performiiig 
my said last-mentioned improvement, I describe as fol- 
lows : — I take any description of fur or wool of a high 
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felting qnality^ but •! prefinr caroled hares fur/whiehii well 
known to hat manufacturers^ and I dear the same from 
ken^ps^ dirt^ .and dags ; and t^ I prefor doing hytneans 
of my first-mentioned bkwing ma<^une^ hermbefore de- 
scribed, dirough which I pass onoe the fur to be nsed. I 
then take^ at leasts on^ third^by weighty of non-fciting 
wtatftrialis such as silk or cotton ;'but I prefer with the 
earoted hares for the use of the waste raw silk when 
heckded or prqaared, an article well known in commerce. 
I out this raw silk into lengths, from three quarters to one 
inch in lengthy which afkarwards provides a suittbls nap; as 
herstnafler described; but the nap wiUbe shorter or longer^ 
aocerdbig as the silk maybecijit into long or short lengths* 
More than one third of the non-fdting materials may be 
used without injurious results to the felting of As hat ; and 
where less them one third may be used^ a nap may be pro- 
cured from the hat body, although not so frdl and thick as 
when one third of the non-felting materials shall be used. 
But, as before stated, I use a third, by weight, of non-felting 
materials ; and I find that proportion the b^t adapted for 
felting with the fur, and afterwards producing a full, thipk^ 
and durable nap. When the silk has been so cut, it is 
mixed thoroughly with the fur so cleared, as before men* 
taoned : which fur, by weight, should be double in quanti^ 
to the non*felting materials. I accomplish this mixing by 
passing the fur and non^feltingmaterials through my said 
blowing machine ; and I gather the materials whidi have 
passed through the said machine, and fi>nn thciQ into a 
web, and subsequently into hat bodies, by means of the 
second, third, fourth, and fifth maehines, hereihbefiire men* 
tinned. After the hat body has been hardened or basoned, 
and planked .or fdted, and before it is stifiened, it should 
be examined; and when diy, cleared, by means ofasfaiKving 
knife, of all k^mps that may bcvudble; after which, it is 



dinmd into boOing hot vmUx, and by means of a fine small 
handcard^ Bimilar to those naed by hatUscs^ the nap ia drsxn 
out or carded up. puring this prqcess, the hat hoij 
should be aa frequently dipped into the hot water as maj 
be found necessary. After the nap has bpen snQcieiitly 
•fatoog^ out» w|uch can be easity judged of by the wodk- 
man^ the hat body, when again dried, is stiffisned and 
iraterproofed. The process of stifiening and waterproofing^ 
I perfonn by means ctf my machine hereinbefore deaeribed. 

Althou^ I haare described the mode of mixing the aiDc and 
fuTy and forming the same into a hat body^ chiefly lumng 
refoc^oe to the use of my said several machines, yet audi 
ailk and for may be mised together by other m^ana weB 
imown to hat manufacturers, and a substance or texture for 
hat bodies may be formed thereof by mean^ of the methods 
usually practised at presentfor making hat bodies, and anap 
beteoug^ out therefrom by similar means to those herein- 
before described. Ahat body of dieaper materials, and wd 
suited for commerce, can be made of coney wool and fine 
cotton mixed in the like proportions ofthe two thirds of 
^ool to one third of cotton, by pursuing with the same 
a process similar to that which I have lasfly hereinbefore 
described, where caroted hares for and waste raw silk, cut 
into AQfri lengths, are used. Other suitable fors and suit- 
able non-felting materials may, when prepared and mixed 
in like proportions, be similarly formed into hat bodies, out 
of which afoHand durable nap can, by carding, be obtained* 

Now, having described the mode of perfonmng my last- 
mentioned improvement, I do not claim any novelty either 
in the materials n^ed, except as to the proportions, or m 
the processes by which hat bodi^ are usually, or by means 
d machinery, made by hat manuiacturcrs. But I do 
dainiy as a forther part of my said invention, agreeaUhf to 
the above descriptipn, the production of an improved sidH 
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or teitttfe f6r Mt bbdi^A^ b^ ni<^knd of tite Ufie dr 
apjilicaHoh df k ifattch lai<^r j^irbpokibn of hoil-feltiiig mi^ 
teHiils tiisih HiiA hitheirto beeii ti^ed^ viz.^ a proportibti eqtKd 
to oHe thirds By ttreight^ of the w&ble nrnteri^Ui used i and 
fiom Wliitih substance or tfextork^ oi- flroiu such kt^ poiv 
tion of non-lHthig materials therein cbtijointl^ nHth the 
feltiiig thatenals^ I produce or procnre a full tod durable 
f^ile ol- nap^*and by ^hibh means the nebessity of ptitthig 
oh or afBxiilg a hap^ Tvill be obviated in all cases 6f hiats 
made out o^ the sdid improved substance or texture. It 
wQl ht bbvibud^ that although all the several improv<^- 
ibents before mentioned are described to take place in 
those processes of the manufkcture of hats, which are U^u^ 
ally perifbrmed, previously to the hat bodies being dyed or 
made up and shaped for wear, yfet the hatter^ according as 
he thinks fit, wQI be enabled to form the sarnie hat bodies 
into various shapes, sizes, and colours bf h£lts> either "with, 
or without briuis, or bonnets, or caps, for tiie use of the 
]^ublic. — \Inrolled in the Roils Chapel Office, Becemher^ 
18370 

Specification drawn by the Patentee.' 



To Henry Stephens, of Charlotte-street, in the parish of 
St, Marylebone, in the county of Middlesex, gentleman, 
and Ebenezer Nash, of Buross-street, in the parish 
of St. Georff^S'ih'the-East, in the county of Middlesex, 
tallow chandler, for certain improvements in manufac- 
turing colouring matter, and rendering certain colour or 
colours more applicable to dyeing, staining, and vrriting. — 
[Sealed 18th April, 1837.] 

THfehiK improvements iu manu&ctuHiig colotirii^ mattery 
renddittg certam cototir t>r eolours move applicable to 
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dyeingy staiBiiig^ and writiiigy consist, in the first place, of 
saryeial impvovemeats in making or manufacturing the 
f«o-{Uiiaaiat€S^ that is^ pruasiatea of potash and soda; 
seppndly^ in rendering Prussian blue soluble^ and thereby 
more applicable than heretofore, to the purposes of dyeing, 
slraiing^ colouring, or writing; thirdly, in a peculiar 
manner or method of treating or operating upon cochineal 
and on lac dye, by combining the colouring matter of 
cochineal or of lac dye with other matters, so as to pro- 
duce, a superior red fluid, applicable to writing, staining, 
or colouring; and, fourthly, in combining carbon with 
other colours, so as to form a writing fluid or ink which, 
cannot be entirely effaced by chemical agents : all of which 
improvements we are now about to describe under different 
heads or sections ; that is to say, our first improvement 
consists in converting certain gaseous products arising firom 
the present mode of making prussiate of potash or soda 
from animal matter, which are now commonly allowed to 
escape into the atmosphere, to the. purpose of making 
prussiate of potash or soda, so that an increased quantify, 
of prussiate of potash or soda may be obtained firom a 
given quantity of animal matter. 

For the better explanation of this part of our invention, 
we refer to the annexed drawings. Plate IX., fig. 19, repre- 
sents an apparatus for effecting the process of converting 
the gas evolved into prussiate : a, is an iron pot, vessel, or 
retort charged with alkali and animal or other matter con* 
taihing azote, or yielding ammonia, which vessel is to be 
heated to a low red heat. This pot or vessel has a move- 
able cover, which is to be luted on when under operatioo, 
but may be removed and placed upon another pot b, by 
disconnecting the joint in the pipe c, the. joint allowing the 
head of the pot a, to be carried round with the connecting 
pipe c. The pipe c, is for conducting the gaseous pro* 
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dactSy arising from the decomposition' of the said animal 
matteif in the pots a, or b, into an iron cylindrical or other 
convaiientlj shaped vtesel d, heated by a furnace h, bel6w« 
This vessel c/^ is to be charged with alkali^ and to be kept 
at a fuU red heat daring the operation : e^is a pipe leading 
from the cylindrical vessel to« closed vessel y^ containing 
a solution of alkali. *This vessel is furnished with a jet 
pqpe or burner g, which is tnerely intended as a gauge codk 
to ascertain the state of the gas within : t ^ i, are furnaces 
under the pots a, and b. Hie gas generated in' the retort 
a^ passes by the conpiecting pipe c, to the cylinder' d, where 
meeting with the alkali in a state of fusion^ the effect will 
be^ that the gas becomes combined to a certain degree wiih 
the alkali^ and forms prussiate of potash or soda; bat there 
may be poitions of the said gas which do not combine or 
commix with the alkali ; these will pass off by the pipe e, 
to the closed vessel y*; and if any of the gas thus passed off 
should be capable of combining with the alkaline solution^ 
it may do so in the closed vessel^ and that portion which 
does not ccmibine with the alkaline solution is allowed to 
psM off by the gas jet pipey: the state of operation may 
be ascertained by burning the jet gas from the end of this 
pipe; for when it ceases to bum fi^ely^ the connexion 
between the. pot a; and cylinder d, should be disconnected^ 
and the head and pipe c, be removed round and luted on to 
the pot b, which is to be previously charged with animal 
matter and alkali^ the distillation of which will proceed^ as 
before described. 

When the gaseous products of several charges have been 
passed through the cylinder d, containing the alkali^ the 
cylinder may be opened^ and the charge (which will now 
consist <tf crude prussiate of potash or soda, or '^metal/^ as 
it is commonly called in the trade,) be withdrawn into an 
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boa vettd, and^ when cold, be lixiviated an cold water in 
the usual manner. 

The fiirther decompoaition of the charge of animal 
matter in the pot a, may now be conducted in the ordi- 
nary manner of making pnissiate in the <^n vessel, hf 
incveaaing the heat, the contents being agitated aa \i»iaL 
Tliia process may be repeated alternately in the two pott 
a, and b, the completion of the decomposition of the charge 
of one being effected while that of the otiier is subjected to 
the lower heat, and the operation (^distilling off its vapours 
and pa^^sing it to the iietort or vessel e. 

A similar eflfect^ viz. that of taking up the gftseous pio* 
ducts, BO as to produce an additional quantity of crude 
prussiate of potash or '^metal,« may be obtained in an 
open conical chimney, having a false bottom or gratings or 
perforated plate, upon which dry potash or soda is placed, 
fio that the gas generated in the pot below maypasb 
through the stratiun of alkali in the chimney. 

Fig. 20, is a sectional elevation, representing this applica- 
tion of the improvement : e, is the chimney or open ttmt 
tisually placed on the top of an ordinary pot f, for making 
prussiate of potash, in order to convey Hie flame upwards; 
G, is a grating or perforated plate, placed at the base (^the 
cone E. Upon this grating or perforated plate o, a stratum 
of dry potash or soda is laid ; and as the gas passes up^ 
ward through this stratum, a portion of it will become 
combined with the alkaH. The chimney, with the stratum 
of alkali, may be removed when the flame begins to bum 
weak, and it may be set aside and applied to fiuiher 
charges, or put into the pot and worked off with the charge 
in the usual manner of making prussiate of potash or soda* 

Our second improvement^ viz. the mode, method, ot 
process of treating or operating upon Prussian Uue^ so at 
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to render it more perfeeil^ soluble^ o^ more readOjr disposed 
to be acted upon by the subsequent process of solution 
than when manufactured in the usual way ; and in order 
that the same may be more applicable to the purposes of 
dyeings staining^ colourings and writings we effect in the 
following manner r— 

We take the Prussian blue^ whether produced fi^m a 
combination of prussiate of potash and salts of iron^ or the 
Prussian blue of commerce^ as commonly manu&ctured^ 
and we put this into an earthen vessel and pour over it a 
quantity of strongly concentrated acid^ sufficient to cover 
the Prussian blue : muriatic acid^ sulphuric acid^ or any 
other acid which has a sufficient action upon iron will do. 
if sulphuric acid is used it should be diluted a Httle^ that is 
with a quantity of water equal to about its bulk^ at the 
time when the mass turns white after the Prussian blue is 
put in. 

The Prussian blue is to be allowed to remain in the acid 
from twenty-four to forty-eight hours, or longer. We then 
dilute this mixture with a large quantity of water, stirring 
it up at the time, for the purpose of washing from it the 
salts of iron. When in this state of dilution, we suffer it 
to stand until the colour has subsided, when the superna- 
tant liquor is to be drawn off with a syphon, and more 
water added to it; and we continue the repetition of this 
process until we jtidge that the acid, with the iron, has 
been completely washed away ; and this is known by test- 
ing it with prussiate of potash, which will show if it vields 
any blue precipitate ; if not, it is sufficiently washed. We 
then place it upon a f3ter, and suffer it to remain imtil the 
liquid has all drained away. 

The Prussian blue, thus prepared, is reduced to a state, 
as we conceive, containing less iron than the Prussian blue 
of commerce, in which state it is more readily acted upon 
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•ad nodered scdubk than in any othor amdilioii. Hut 
Pnuaan Uue may be then placed in evaporating diahes, 
and gently dried. To form the Prussian blue so operated 
upon into a solution^ we add to it oxalic add, and mix 
them carefully together, after which we add oold water 
(cold distilled water is best) a little at a time, making it 
into a dense or dilute solution, according to the colour 
required. The quantity of oxalic acid may vary aooording 
to thie quantity of water used. It will be found that the 
Prosaian blue that has undergone the process of digestion 
as described, requires but a small quantity of oxalic add 
to dissolve it ; about one part of oxalic add will dissolve 
six parts of Prusdan blue (the weight taken before digest- 
ing in the add) : this will answer for a concentrated solu- 
tion, but for a dilute soluticm m<Hre acid will be required. 
Prussian Uue that has not imdeigone digesticMi in add in 
the way above pointed out, will require a much laiger pro- 
portion of oxalic add, firom twice to three timesiU weight; 
and even then it will be greatly Uable to predpitation after 
standing; but when treated in the way described, it is not 
liable to predpitate, but remains a permanent solution. 

The chief obstacle to the general employment <^ Ihe 
beautiful colour obtained by means of the ferro-prusaiates 
to the purposes of dyeing in the silk, cotton, linen, or 
woollen manufoctures, and also to the purposes of staining 
and writing, has been its hitherto supposed insoluble 
nature; but, by means of oxalic add (whether obtained by 
the usual process of mixing or distilling saccharine matter 
in combination with nitric add, or from vegetable or other 
substances containing oxalic add, or from combinations of 
oxalates, whether metallic, earthy, or alkaline,) we obtain 
the above perfect solution of the Prussian blue whkh is 
applicable to dyeing, colouring, or staining in the various 
manufoctures of woollens, silks, linen, cotton, paper, and 
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8uch oiher substances as arie required to be dyed or stamed; 
and which solution is also available to the purposes of 
writings or forming a writing fluid or ink^ to be used with 
steel, quill, or other pens. 

Our third improvement, consisting in a peculiar manner 
of treating the colouring matter of cochineal or of lac dye 
with other mattery, for the purpose of converting them into 
a red solution or dye, is effected by dissolving, in boiHng 
water, a quantity of common soda, potash, or carbonate of 
ammonia, to which is to be added, at intervals, twice its 
weight of crude argol, in powder. When the effervescence 
arising firom this combination has ceased, we pour off Hie 
solution, or filter it firom the insoluble matter : to this we 
add, by measure, half the quantity of oxalate of aluminae 
or oxala-phosphate of aluminas, which we prepare by adding 
to precipitated aluminae or phosphate of aluminae, in a 



state, as much oxalic acid as will dissolve it. Into this 
mixture we put, when cold, as much cochineal, first bruised 
or powdeited, as will give it a fine red colour, varying the 
quantity according to the shade of colour required; and 
after letting it stand for the space of forty-eight hours, we 
strain it off for use. 

Our fourth iniprovement, viz. combining carbonaceous 
matters with other colours, so as to form a writing fluid or 
ink, which cannot be decomposed by chemical agents, 
consists in dissolving resinous substances in solutions of 
alkali or alkaline salts by means of heat, and adding to thisi 
fine lamp black or other carbonaceous matter. 

We take common carbonated alkali, or the potash or 
soda of commerce, or ammonia, or some of the other alka- 
fine salts will answer the purpose, and mix it with a'resin- 
ous matter, such as sheUac or rosin, about equal parts, by 
weight, of each, although we do not confine ourselves pre- 
^sisely to those proportions ; we then add water, according to 
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ifce seqaired Birength of the solution^ and boil these ttnifl 
the rennonu matter^ or a great portion of it, has become dis- 
■olred. We then mix in a mortar the necessarjr quantity 
of fine lamp-black with this solution, and thereby produce 
ft black Hqnid, which black liquid may then be mixed with 
other suitafale coh>ured solutions to form an indehble ink; 
rach colouring matter as is soluble in alkali will mix best 
with this composition. 

In condnsion^ we desire it to be understood that we do 
notdaim any of the apparatus or machinery described^ nor 
tfie calcination of animal matters in close vessels; but we 
do dflim the method of obtaining a product of prussiate of 
potash or soda from the gases evolved from the distillation 
of animal matters, or any other matters that yield azote and 
carburetted hydrogen, such, for instance^ as coal, by means 
of passing those gases direct into a mass of alkali in a state 
of Ignition, and into a solution of alkali contained in sepa- 
rate vessels;, either closely or distantly connected with the 
distillatoiy apparatus ; secondly, we do not claim the use 
of acids for the purpose of brightening or improving 
the colour of Prussian blue in the ordinary manner; but 
we do claim the use of strong acids for the purpose of 
digesting dry Prussian blue of commerce, in order to render 
it more easily soluble in the oxaHc acid than it would be 
without such digestion. 

And we further claim the use of oxalic acid, however 
obtained, as a solvent for Prussian blue generally; but 
more especially as a final process for making a perfect 
solution of the Prussian blue which has been prepared and 
digested in the manner above described. 

Thirdly, we claim the application of oxalate or super- 
oxalate of aluminae, or oxala-phosphate of aluminse, in 
combination with the other materials described, for the 
purpose of making a red solution for writings staining, or 
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eolouxin^ ; and^ fourthly^ we daim th6 eooibiiuiig or miz^ 
ing of carbonaceous matters with saline and alkaline solit- 
tions of resinous matter^ for the purpose of mixing with 
coloured solutions to form compositions for the purpose of 
writings which writing shall not be capable of being effiiced 
by any chemical agent— [Jnroi^ed in the Bolls CkfVtl 
Offieey October, 1837.] 

Specification drawn by Mefisn . Newton and Beny. 



To John White, of Manchester, in the county of Lanr 
caster, engineer, for his invention of certain improvements 
in apparatus ustially employed in lathes for turning 
metals and other substances, which improvements are 
also applicable to other useful purposes. — [Sealed 19th 
December, 1837.] 

These improvements in apparatus usually employed in 
lathes for turning metals and other substances, and which 
improvements are also applicable to other useful purposes, 
consist, firstly (with reference to lathes), in the novel con- 
struction and application of apparatus constituting the 
chuck or face plate by which the work to be turned is 
secured and held in its proper position while under the 
operation of the cutting tool. This improved chuck is ren* 
deired ^' universal,^^ that is, capable of holding work of any 
diameter, or of unequal difnensions, and also of being made 
eccentric, as occasion may require. The improved chuck 
is formed by having a convolute curved groove cut upon a 
disc of metal, in which pins upon the sliding studs or 
holders travel, and thus cause the holders to close upoin 
the work, and secure it firmly upon the chuck or face pbte 
of the lathe. 

As the novel appfication of thia uppart^tus te tuitebte to 
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many other useful purpoaea, I will ezpkin^ fimtty^ by 
reference to the drawings attached hereto^ its use as appfied 
to lathes of all descriptions. In Plate X.^ fig* I9 rqiresents 
the principal featinne of my improvements^ as applicable to 
lathes ; and its application to other useful purposes must 
be determined by its peculiar combination with parts of 
such mechanism to which it may be applied^ as will be 
illustrated by the following figures : — 

It consists of a circular plate or disc of metal a, a, having 
a groove b, by formed or cut in it; which groove constitutes 
a regular convolute curve^ coiling in equal curves firom the 
periphery towards the centre of the disc. The plate or 
disc a, a, is also shown in its relative position^ as forming 
part of an universal chuck in fig. 2, which is a vertical section 
of my improved chuck ; and in fig. 3, which is a plan or 
horizontal view of the same complete. Fig. 4^ is an in^ 
verted view of the top plate and reniaining parts, having 
the grooved piate a, a, removed. 

The nogs, studs, or holders for securing the work are 
shown at c, c, c\ they have pins d^ d, d, fixed in them, the 
lower ends of which run in the convolute groove or passage 
b, by and.by turning this plate round, the nogs or holders 
are simultaneously brought towards the centre as they 
slide in the slots or mortices rf, d, d, cut in. the top. plate 
e, e. In order to prevent any strain of the work thus held 
by the nogs c, c, c, firom causing a lateral stress upon any 
one of them ; and at irr^;tilar intervals they are furnished 
with broad shoulder plates or Tpieces /,/,/, which being 
oonfiined between the plates a, and e, will entirely prevent 
such strain or lateral pressure firom upsetting any particu- 
lar nog, and will assist to distribute' the pressure or resist- 
ance equally upon the chuck. To accommodate the pas- 
sage of the nogs or holders c, c, c, these plates fjfyf^ 
imvel upon their centre pins and nuts g^ g^g^ which are 
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ftDovred to slide in the mortices or slots h^h^h; also a cut 
in the top plate e, e. The plates a, and e^ are held together 
and separated at pleasure by the centre screw i, and the 
chuck may be fixed upon the spindle in the fast headstock 
of the lathe by the nut k. 

It will hie evident that this universal chuck may readily 
be made eccentric^ by shifting one of the pins d, into any 
other part of the convolute groove by b. This apparatus is 
also exceedingly useful as applicable to slide lathes as an 
universal stay or clam ; it may then be constructed of a 
simpler form^ and similar to the one to be described with 
reference to figs. 5, 6, and 7, where this apparatus is repre- 
sented as applied to a screw stock for bringing up three 
discs simultaneously^ for the purpose of screwing shafts or 
bolts. When used in this form in slide lathes^ it may be 
held in the slide rest or tool carriage immediately behind 
the cutting tool, and thus form an universal stay or clam 
for all diameters of shafts, &c. ; and at the same time per- 
form the operation of polishing or burnishing the work, 
when it will receive a high finish without any further work 
being necessary. It will also be obvious that this appa- 
ratus will become an universal centre finder for all dia- 
meters of cylinders, wheels, pulleys, &c., when thus used in 
connexion with turning lathes or other machines, and may 
also be advantageously employed as a feeding motion for 
the traverse of all slide rests. 

This apparatus is represented as applicable to bringing- 
up the dies simultaneously in stocks for screwing bolts^ 
bars^ &C., in fig. 5, which is a plan or horizontal view of 
the screw stock complete ; fig. 6, is a section of the same, 
taken at the dotted line a, b ; and fig. 7^ is a plan view of the 
disc or plate a, a, with the convolute curved groove b, b, 
formed in it, as above described* The top plate c, c, lias 
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dovetailed slott or mortices cut in it, in which the dies 
rf, d, d, sUde ; aild by tumitig this plate by ihetos of the 
handle e^ the pins/,/,/, fliced in the diies, ahd ninnfag in 
the cutved groove i, by will cause ihA dies to be brought 
up towards the centre- simultaneously, litttil they embrace 
the bar or bolt to ^be screwed, the plate 0, a, being 
fixed lo the vice beilch lathe, or any other suitable machine 
driven by power, such as are in common use. 

Atiother useful applicatibh of the convolute grooved 
plate is represented at fig. 8, which represents a combina- 
tion of apparatus forming a horizontal vice upon dn im- 
proved construction; and the remainmg figures are detached 
views of the several pieces composing the same: a, c, 
is the plate or disc of metal, with the convolute curved 
groove by i, formed upon it. It must be remarked that the 
plate is drawn as inverted in this figure, in order to show 
its appUcation ; but it will be obvious that the plain sur- 
face of the plate should be uppermost, which mil prevent 
the convolute groove from becoming choked With filings or 
dirt ; c, c, are two levers composing the main jaws of the 
vice, having their fulcra at rf, rf, and pins e, e, e, e, inserted 
in their extremities. The plate // is to be bolted to the 
vice bench, and carries the supports or bearings of the 
fulcra rf, d : the holding jaws of the vice are shown at g, g, 
and are allowed to turn loosely upon their centre pins or 
studs A, A, which bear in the main levers c, c, and thus 
enable the vice to hold work which has either parallel^ 
obUque, or any unequal sides. It will now be seen that, as 
the pins e, c, in the levers c, c, work in the convolute 
groove i, A, as the plate is turned round, the jaws g^ g^ 
will be brought together, and thus hold the work to be 
operated upon firmly in the vice, and with almost any 
extent of power. In this arrangetnent of apparatus, the 
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capacity of the vice ^ay be pasily adjusted by shi|lmg thp 
pilis dj ftyintq ihe other bearings or holes i^ i, >vitb ubipb 
the pl#te /,/, i§ prpvide(|. 

It will^ ^f cQursp^ be obvious that this apparatus m^y l)f3 
^pliefJ^ Yfith similar effeptj iji the construction of various 
kinds pf i^e^ cr^fnps* Tl)^ application of the cpi^vqli^^e 
grooved plate is aj^o pecpiiarly beneficia} in |ef&ctipg ^b^ 
advancing motiop of the cutting too| or boring spin(|lp 9^ 
fJl ]qnds of Vj^r^cal driUipg machines. Fig. 9^ represents 
a fipnt elevfLtipn^ ^d fig. IQ^ a side elevation of a small 
hand drilling machine^ with the improved apparatus at- 
tached: a, a, is the plate or disc^ having the convolute 
curved groove i, b, formed upon it; c, c, c, are the upright 
and cross framings of the machine ; dy d, the tool socket or 
boring spindle^ which is caused to revolve by the hand 
winch and mitre wheels e^ e, and advanced or lowered to 
its work by means of turning the grooved plate a, a, when 
the convolute curve^ acting upon tite pins^^y^ at the back 
of the sliding bar g, g, which is attached tq the top of the 
jboring spindle^ will thus effect the regular descent of tj),e 
cutting tool. 

As the application of this apparatus is here shown to a 
hand drilling machine^ it will be unnecessary to illustrate 
its adaptation to larger machines^ which axe required tp be 
driven by power. Th^ samje motion or apparatus is also 
particularly applicable a3 a boring head or tpQl carrier to 
be used in all kinds of engines for boring cylinders^ &c., 
and as the means of effecting the advance ai^d retreat of the 
cutting tool and stayp; also all kind^ of slotting, key- 
grooving, or morticing en^es, and as an advancing power 
for all (jb^scriptiops of pr/esses, or for punching or cutting 
metals^ and foy securing work to the tables of planing, 
drilling morticing, and other machines. 

Having now described my improyemenjt vfx lathes, and 
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its application to some other useful purposes^ I consider it 
unnecessary to mention all the various machines and tools 
to which it is peculiarly applicable ; and^ in conclusion, I 
wish it to be distinctly understood that I make no daim of 
originality in any of the parts of the apparatus when sepa- 
rate^ but I do claim the combination and application of 
them so as to obtain the motions above described, in re- 
ference to lathes^ tools^ and machinery already alluded to ; 
and also the use of such apparatus in all situations where a 
similar application may be made.— [/nrofie</ in the Bolb 
Chapel Office, Jtme, 1837.] 

Specification drawn by Meson. Newton and Beny. 



To William Nicholson, of Manchester, in the county qf 
Lancaster, engineer, for an invention of certain improve^ 
ments in the construction and arrangement offreparaiiofn 
and spinning machinery. — [Sealed I7th June^ 1837*] 

The nature of the invention, communicated to me by a 
foreigner residing abroad, consists, firstly, in an improved 
arrangement t f machinery for preparing the leather, and 
placin? the same on the rollers used in preparation and 
l)'n*Mng r- .xLin ^*v : and, secondly, in an improved con- 
struction or arranpeirxnt of machinery for driving the 
spindles of tbe preparation machine, known by the name 
of the bobbin and fly frame, which construction or arrange- 
ment is equally applicable to other preparation machines 
requiring a similar rotation of the spindles; and the 
manner in which the same is to be performed and carried 
into effect, is set forth and described in the annexed draw- 
ings and the following description, the same letters and 
figures of reference indicating the same parts throughout 
the whole of the drawmgs :— 
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The first part of my improvements^ or that which apper- 
tains to the preparing of leather^ and covering or placing 
the same on the rollers^ is delineated in various views and 
sections in Plate XI. ; and I shall now proceed to describe 
the construction and mode of operating with reference to 
the figures there represented. Fig. 1^ represents a firont 
view^ and fig. 2^ an end view of an improved machine for 
the purpose of grinding or cutting the surface of leather 
designed for the purpose of covering rollers^ and to reduce 
it to an equal and imiform thickness^ which is essential to 
the covering of rollers^ so as to present a perfect and cylin- 
drical external surface when completed; at the same time 
producing a rough internal surface on the leather^ which 
prevents its turning on the cloth covering with which the 
metallic roller is first covered. Fig. 3^ is the driving end of 
the same machine^ on an enlarged scale ; fig. 5, is the re* 
verse end^ and fig. 4, a transverse section ; fig. 6^ is a per- 
pendicular lateral section through the driving shafts of this 
machine, and fig. 7^ is the same, through the delivering 
roDers o, o, which will be hereafter explained; fig. 8, is a 
plan view of the machine. 

AU these figures having the same letters of reference, it 
wiU be easy to refer to that in which the part spoken of in 
the following description is best seen. Returning to figs. 
1^ and 2y a, represents a drum placed on the driving shaft 
of the machine, which receives motion in any convenient 
manner ; and b, is a cross strap, conveying motion to a 
pulley above on the shaft of the cylinder c, which is con- 
structed of steel, fluted in a lateral direction, with grooves 
of about one-tenth of an^inch distance, and aftierwards 
turned with a spiral groove of the same pitch, so as to form 
the surface of the cylinder into a rasp or continuous sm&ce 
of diamond joints. 

The way in which this cylindrical rasp is supported will 
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1)6 best Been at fig. 6^ one end being sepured in th« corneal 
support^ into i¥hic{i it is forced home by mean^ of <^ 
screw c, and the other supported by tl^e screw itaelf. 
Tiiis cylinder I drive about one thousand rpvolutipps pef 
piinute. Immediately above the revolvipg raq) Cj is pl^g^ 
the straight edge J>, the position of which is governed an4 
regulated by means of the three screws d% d% p% wbii^ 
determines the distance or space between it and the sm*- 
fiice of the revolving rasp c^ for the form and constructioB 
pf which see figs. A, and 6. |mme4iately below the levoly- 
ing rasp c^ is placed a circular brush s^ which is devolv^ 
by means of a strap firom the drum a^ in an opposite or 
contrary direction to the undeirside of the circular ra^ €j 
thereby keeping the rasp clear of any leather or dirt which 
may accumulate on its surface^ as hereafter e^]|4ned: p, 
represents a pair of friction rollers^ and e^ a pair of deliyerr 
ing rollers^ which are weighted and geered together^ an^ 
receive a slow amotion by m^ans of bevils throui^ ^ 
upright shaft G^ driven from the driving idiaft by a worm 
and worm-wheel at o 2 $ h^ and p 1^ are feats or circ|ilar 
rods for grinding the leather in the process of pF^)a|?aliQ]i, 
Supposing a strap ^ fillet, or continux^^s length of Jent^er, 
of a width suitable for the covering to top rollers, jbg ^ 
passed between the fiictioQ rollers F> in the directii^ Uidi- 
cated by the line i^ i> (see fig. 4^) oyer tl^e r^ts ji, and 
H 1^ and unxler the straight edge d; and, Ifu^tly^ betsreen 
the drawing oit dehvering roller o, it \yi)l b^ uiu&nn^ 
drawn forward in the direction indicated by the arrows, at 
the same time that its sur&ce is subjected to the zaapng 
action pf the cylinder c, tfve amount of wbipb action in 
governed by the positioA of the rest or straight edg^ 9, 9k 
the same time that the rasp c, is cleared of dust of leather 
which may accumulate by means of the reyplving br^usb M9 
which is driven below, as seen at figfi, }, und 2. 
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I \*^oiild here remark^ that 1 have found this method of 
riaspihg and equalising the surfat^e of soft leather suitable 
for thfe tiitended putpose, far superior to any] attempts 
at cutting the same, inasmuch as it is not irregularly 
stretched, and the rough isurface left by this process is 
desirable in the subsequent operation of placing it firm on 
the woollen with which the metallic roller is generally first 
covered, 

The leather being prepared by this machine, and in the 
mode above diescribed, is next cut into suitable lengths, and 
formed into cylindrical tubes in the ordinary maimer, in 
which form it is forced or placed oh the rollers by another 
machine, which I shall now proceed to describe. Fig. 10, 
represehts a firoiit view, and fig. 11, an end view of the 
machine in a complete form, driven firom the drum k. 
Pigs. 12, 13, 14, 15, 1 6, and 17, are detached parts of the 
same machine on an enlarged scale, which will be referred 
to as t proceed with the description, always bearing in 
mind that the same letters indicate the same parts through- 
out: referring to figs. 10, and 11, l, is a loose pulley, 
driven by a strap fi-om the drum k, below, which either 
runs free, or is connected with the horizontal screw m, by 
means of a clutch on the boss, as best seen at figs. 12, and 
13. The position of the pulley l, being governed by the 
pressure of the foot on the treadle n, which tightening the 
band or cord seen at fig. 1, and forces the horizontal stop 
rod o, in the direction to connect the pulley l, with the 
screw M, while the weight p, acting in an opposite direc- 
tion, disconnects the pulley l, as soon as the pressure on 
the treadle n, is removed. Parallel, and on each side of 
the screw m, are placed the two guide rods q, q, which 
carry a small shding carriage r 1, as best seen at figs. 12, 
13, and 16, provided with the horizontal rod or forcer a. 
In Ihe centre, and connected with this carriage b 1> is 
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placed a pair of plyers or vibrating levers^ ihe lower part 
of which constitute a nut to correspond with the screw ia^ 
when forced together^ but which is free of the screw when 
open^ so that when closed or forced together by the levers 
or arms s^ s^ (see fig. 16^) and held by the catch with which 
they are provided^ the carriage r 1^ is carried forward by 
the rotation of the screw m ^ in the direction indicated by 
the arrow ; but when the catch is removed from the arms 
or levers s^ s^ and the nut allowed to free itself from the 
screw Uf the sliding carriage r 1^ may be run or passed by 
hand, in the opposite direction : t, represents a series of 
straight elastic springs, similar to the spring used as the 
main spring in a watch. These are placed round a common 
centrs, and held firm at one extremity by means of an open 
nut, the construction of which will be best seen at fig. 14, 
and the position in which the same are placed, at figs. 10, 
12, and 13. Fig. 15, is an enlarged end elevation of the 
driving end of this machine ; fig. 1 6, a transverse section ; 
and fig. 17^ an end view of the opposite end to that at 
which it is driven. 

To operate with this machine, a cylinder or covering of 
leather must be the first passed over the springs t, the 
elasticity of which permits it to be run on by hand without 
any efibrt, and the carriage r 1, and forcer r, run back fi^e 
of the screw m, which is at that time freed fit>m the driving 
pulley L. A roller, properly prepared with woollen or 
other suitable covering, is then placed in the position u 2, 
see fig. 10, and the levers s, s, forced together by hand^ 
which bring the nut, at their lower extremity, in contact 
with the screw M, with which it is held by the catch 
already described ; the foot of the operator is then placed 
on the treadle n, and the pulley l, connected to the screw 
If, which traverses the forcer r, forward, and places th^ 
roller within the cylindrical leather placed on the springs t; 
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as soon as it is in the proper position, the operator presses 
the leather covering by hand, and the roller, along with 
the leather covering, is forced forward by the part b, and 
relieved from the springs t, in a finished state. The foot 
is then talcen off the treadle n, and the catch from the 
levers s, s, and the carriage R 1, moved by hand to its 
former position preparatory to renewing the same opera- 
tion. The covered roller being thus forced off the springs 
T, a new cylinder of leather is placed in the same position. 

The second part of my improvements, which con»st in 
an arrangement for driving the spindles of the bobbin and 
fly frame, and similar preparation machines, is shown at 
fig. 18, which represents an end elevation, and fig. 19, a 
plan of two spindles it, it, plaped, as they generally are, in 
two rows in this machine ; and w, is an horizontal shaft 
passing between" the spindles the whole length of the ma? 
chine. This shaft w, is provided with a series of driving 
wheels X, cut in a peculiar manner, with spiral teeth, as 
represented in the drawing, which geer into smaller pinions 
or wheels of the same construction Y, placed on the respec- 
tive spindles u. Fig. 20, represents an end elevation, and 
fig. 21, a plan of another modification of this driving appa- 
ratus, in which the double fece wheel z, which I name i 
radial screw wheel, is substituted for two of the wheels Xj 
in the former figures. The construction of the wheel z 
will be clearly seen by reference to the drawings, driving 
a spindle itoxa each surface, and the effect is very aimilai 
to that produced at figs. 18, and 19, except that the differ- 
ence between the driver and driven wheels ia Increased. 
This improved mode of driving possesses aU the advantagei 
of bevil or skew gear usually used ibr the purpose, at the 
same time that a single shaft w, drives both rows of spin- 
dles, instead of requiring a separate shaft to each row d 
spindlea, aa in the ordinary arrangement. 
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Having now described my certain improvements in the 
construction and arrangement of preparation and spinning 
machineiy, together with some of the advantages derived 
from the apphcation of these improvements^ I declare that 
I do not claim any common^ separate^ or well-known part 
of the machinery described ; but I do claim^ as regards the 
first part of my invention^ the general arrangement of both 
machines^ together with the apphcation of the quick re- 
volving circular rasp c^ in the first machine^ and the apph- 
cation of the spring-head^ formed by the t^ springs in the 
second machine ; and^ as regards the second part of my 
invention, I am fully aware that similar wheels to those 
represented^ have already been constructed and used for 
various purposes. And I make no claim to the construc- 
tion of such wheels separately ; but I do claim the apph- 
cation and arrangement of such wheels as set forth and 
described, and as appUed to the bobbin and fly fi-ame or 
similar preparation machines. And such improvements 
being communicated to me by a foreigner residing abroad, 
and being, to the best of my knowledge and behef, new, 
and never before used in that part of her Majesty's 
dominions called England and Wales, and the town of 
Berwick-upon-Tweed, I dehver this as a true and faithfiil 
specification of the same. — [Inrolkd in the Inrobnent 
Office, December, 18370 



To Edwabd Cooper, ofStaverton, in the eaunttf of WUt», 
clothier, for hie invention of an improvement in the 
making or manufacturing of soap. — [Sealed 21st April, 

1838.] 

Thbs£ improvements in the manufacturing of soap con- 
sist in the employment of an oleaginous substance extracted 



Go9chevf?8,for Impts. in Preparing Hemp^ 8fC, • 227 

firom the seeds of the sesamuin pldnt^ a native of East 
India, which is imported into this country in large quan- 
tities, in the form of oil, and also in the seeds, which, by 
compression, yield the oil in very considerable abundance. 
This oil I use in the same way as olive oil or other oleagi- 
nous or fatty matters, by mixing it with alkaline materiaU 
in the way that soap is usually made. 

The quantity of alkaline materials to be employed with 
any given quantity of the oil, must depend upon the 
strength and goodness of the oil, of which practical experi- 
ence in the art of soap making alone can deterfnine. The 
soap so produced is much superior in its working proper- 
ties to other soaps, and can be made at a considerably 
reduced cost. 

The subject, therefore, of my invention, and that of 
which I claim the exclusive use imder the above in part 
recited Letters Patent, is the employment of the oil ob- 
tained from the sesamum plant for the making or manu- 
fiwituring of soap.— [/^iro/ferf in the Rolls Chapel Office^ 
October i 1838.] 

specification drawn by Messxs. Newton and Berry. 



7b Henry Ooschen, qf Croiby-squarej Biskopsffate* 
street f in the city of London, merchant, /or an invention 
o/ improvements in preparing fiax and hemp /or spinmngf 
being a communication /rom a/oreigner residing abroad* 
[Sealed 19th July, 1837.] 

This invention is described in the specification somewhat 
in the following manner : — Small bundles of flax that have 
been well combed upon the hackle, which will be hereafter 
described, are taken and tied round in three or four places, 
and then placed in a boiler filled with water : the flax must 
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be boiled for an hour, and afterwards rinsed in cold water^ 
and tbenhung up to dry in the open air. After the flax is 
well dried, it must be boiled a second time for about an 
hour, and rinsed in cold water, and dried as before ; after 
which it should be submitted to friction, either by passing 
it between two revolving rollers, made of wood or other 
suitable material, or friction may be produced by rubbing 
the flax between the hands. 

It is then submitted to the action of a ley, called by the 
Patentee, No. 1, and hereafl:er described. This ley is pre- 
pared in a boiler, and when it arrives at the boiling point, 
the flax is placed in it and boiled for two or three hours. 
It is from thence removed to a vessel containing hot water, 
and allowed to remain there for about an hour, after which 
it is rinsed in cold water ; it is then dried in the open air, 
and rubbed or rolled as above described. The flax ia then 
submitted to the action of the ley No. 2, in which it is 
boiled for two hours or more, from whence it is removed to 
a vessel of hot water, in which it remains until the water 
has become cold ; it is then well rinsed in running water, 
and afterwards dried, and rubbed or rolled as before ; and 
if, after this treatment, the flax should not be found to be 
of the requisite white colour and fineness, it should be 
boiled once more for two or three hours, as the case may be, 
ia the ley No. 2, and afterwards rinsed and dried, as before 
mentionedi 

After this is done the bundles of flax must be untied, 
and all the stalks straightened and glazed with a roUer 
made of wood or other suitable material: this roller must 
not, however, be too large. The flax must now be combed 
as softly as possible upon a hackle prepared for that pur- 
pose, the two ends being first firmly tied together. 

The manner of prepaiing the leys Nos. 1, and 2, is de- 
scribed in the specification as follows : —To prepsyre ley No. 1 , 
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to twenty-seven tentha of gallons of cold water add two 
pounds of ashes^ (wood ashea^ we suppose^ though not so 
stated in the^ specification^) and about a quarter of a pound 
of white soap ; this mixture is then boiled up several timesj 
after which the flax is put into it. To make the ley No. 2, 
which is prepared without ashesj^ one pound of soap must 
be so entirely dissolved in twenty-seven tenths of gallons 
of cold water^ that not a single particle of the soap should 

* 

remain unmelted. The boilers used in these processes may 
be ipade either of copper or cast iron ; their size will^ of 
course, depend upon the extent of the establishment ; and 
it should be observed that the flax must not be pressed 
down in the boilers too much^ so that there may be room 
enough to stir the bundles about during the boiling process. 
The hackle, for combing the flax when in its raw state^ 
should be about ten inches long and four inches wide^ 
and the teeth must be round, and made of pieces of steel 
fixed in a strong board, and placed about one inch apart 
firom one another. The teeth should be strong enough to 
prevent them from being easily broken, and they may be 
about five or six inches long, and stout in proportion. 
The hackle to be employed for combing the bleached flax 
need only be about four inches long and two inches wide^ 
and the teeth, in this instance, are made of steel, and may 
be about one inch and a half long, and of such a thickness 
that when fifteen of them are placed together, the circumr 
ference of their lower end should not exceed one inch ; the 
teeth, in this machine, must be about a quarter of an inch 
apart. The Patentee now proceeds to describe the treat- 
ment to which hemp is subjected preparatory to spinning. 
The hemp is first carefully separated firom the tow and other 
extraneous matters, and formed into bundles, which are 
tied round the centre and at both ends, care being taken 
that they are not too large, or that they are not tied top 
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tight. The bundles of hemp^ so prepared^ are then put 
into a wooden tub^ and boiling water is poured over thexn^ 
and the hemp is allowed to remain thus immersed until the 
water has become cold. The hemp is from thence trans- 
ferred to a boiler filled with water, in which it must be 
boiled for three or four hours ; it is afterwards rinsed in 
cold water and dried in the open air, and then again boiled; 
but it is not necessary to poiur hot water over it previous 
to the second boiling. 

This boiling, rinsing, and drying process must be re- 
peated four or five times ; and it should be observed, that, 
after the last time of boiling, the hemp oiight to be well 
rinsed, and dried with great care; and when sufficiently 
dry, the bundles are to be untied and the hemp combed 
upon the ordinary hemp hackle ; it is then to be arranged 
in bundles of a moderate size, and tied round in four or five 
different places, and in this state boiled for five or six hours 
in the ley No. 1, in the same manner as the flax. This 
process is repeated fi'om four to six times, according as it 
may be considered desirable, the hemp having been pre- 
viously well rinsed in cold water and dried every time 
1>efore it is submitted to the ley ; and after it has acquired 
the requisite whiteness it must be boiled once in the ley No. 
2, for four or five hours, after which it is to be taken out of 
the boiler and put into a wooden vat or tub, and have boil- 
ing water poured over it. 

It is then allowed to remain in the vat for two or three 
hours, and then thoroughly rinsed in clear cold water, and 
carefully dried; and afler this is done, the bundles are to be 
tmtied, and the fibres straightened and glazed by being 
passed between wooden rollers, as is the case with the flax. 
The hemp is then cut into two or three parts, according to 
its length, and combed softly on the same description of 
hackle as that above described for combing the bleached 
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flax, with this difference only, that the hackle for the pre- 
pared hemp should have triangular teeth in place of the 
round ones used in the hackle employed for combing the 
bleached flax. 

The Patentee says, in conclusion, that he claims as his 
invention, the mode or process of preparing flax and hemp, 
as above described, — [Inrolled in the Inrolment Office, 
January y 1838.] 



To Miles Berry, of the Office f(yr Patents, ^S, Chancery- 
lane, in the county of Middlesex, patent agent, civil en- 
gineer and mechanical draftsman, for a new or improved 
method of applying certain textile and exotic plants as 
substitutes, in various cases, for flax, hemp, cotton, and 
silk, being a communication from a certain foreigner re- 
siding airoarf.— [Sealed 14th May, 1838.] 

The textile and exotic plants from which are to be ex- 
tracted the fibres to be employed as substitutes for flax^ 
hemp, cotton, and silk, are the following : — Firstly, the 
musa, or the plaintain or banana plant of every kind or 
variety; secondly, the cannacorus plants of every sort or 
kind ; thirdly, the ficus or fig-trees ; fourthly, the agave 
or aloes of eveiy sort ; fifthly, the karatoo plants ; sixthly, 
the ananas or pine -apple plant; seventhly, the cocos or 
cocoa tree plants; eighthly, the palmae or palm tree; 
ninthly, the macau tree or plant ; tenthly, the phomium 
tenax, or New Zealand flax ; and, eleventh, the saccharum 
oflicinarum, or sugar canes ; and in general all the textile 
plants which grow between the tropics, and where the fol- 
lowing processes of preparation are to be performed, so 
as to render them fit and proper for exportation to this 
eoimtry, and prepared ready for use, thereby obviating 
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the necessity of transporting or bringiag them over \n the 
rough , or natural state^ with all the useless^ unnecessaiy, 
or extraneous matters which are not wanted with the 
fibres, as hitherto has been the case, and which extraneous 
matters are much easier and better extracted or separated 
jfrom the fibres when in the green state^ or when fresh 
gathered in the country where they grow, than when dried 
and exported in the ordinary manner. 

The fibres of the above textile or exotic plants are to be 
extracted either by steeping them in water, and making 
them ferment, or by passing or crushing them between 
fluted cylinders or rollers^ by pounding, falling, pressing, 
or grinding them, which operations disengage the fibres 
from the gluten, resinous, or other vegetable matters which 
bind the fibres together. 

When the fibres are thus extracted, they are to be 
bleached, by boiling them in water, or alkaline, chloride, 
or other chemical bleaching solutions, heated by a naked 
fire, or by a steam bath, and then washed in clean water. 

These substances being thus washed and bleached, are 
to be well-dried, and packed up in bags or barrels for ex- 
portation from the places where they grow. 

The fibres thus prepared are to be combed, heckled, and 
dressed in the way usually employed for hemp and flax, 
and are to be used either separately ; that is to say, each 
sort by itself, or mixed together, to make ropes and cables, 
which are to be manufactured by the ordinary processes, 
and are to be coated with tar, or are to be employed with- 

r 

out any coating, according to the use they are intended for. 
Such ropes may be used as substitutes for hemp ropes in 
the erection of buildings, in mines, in agriculture, in ma* 
chinery, and other like purposes. 

The fibres which are most brilliant in appearance^ or 
those that are the softest and most glossy^ are to be used 
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for making plain or raised tissues^ which may be dyed in 
evety colour, and also for making ornamental ropes for 
looping up curtains^ bell-puUs^ cords^ tassels^ and trim- 
mings ; shooting bags^ girths^ and a great niunber of fancy 
articles imitating silk or cotton. 

The refuse^ or coarsest fibres^ may be employed either 
for making coarse ropes^ cables^ strings^ and the like^ or 
may be reduced into pulp for making paper^ and are 
thereby a further substitute for flax^ hemp^ and cotton. 

If the fibres of the above plants were to be extra^sted 
merely for making paper^ the said plants might be cut up 
into pieces by the machinery generally used for choppiilg 
eanrots^ turnips^ beetroot, &c. ; or they might be treated 
whole^ in the manner above stated. — [Inrolled in the Rolls 
Chqpel Office^ November , 1838.] 

Specification drawn by Messrs. Newton and Berry. 



To John Pbarsb, of Taviatock, in the county of Devon^ 
ironmanger,/or his invention of an improvement or im- 
provements in the construction of wheels. — [Sealed 19th 
July, 1837.] 

This invention is a method of applying wooden spokes 
to wheels, in such a manner that they may support the 
downward pressure of the load when below the axletree ; 
and when the weight is above the axletree, th^ sustain 
the carriage by the property of suspension. The way in 
which they are caused so to act, is by permanently fixing 
the spokes to the felloes, and also to the naves of the wheel. 
In addition to the spokes, the Patentee applies certain 
diagonal stays, by means of which he is enabled to make 
upright wheels of a more durable kind and of greater 
strength than has heretofore been accomplished. 

Fig. 5, Plate X., represents a side view of a wheel, and 
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6g« 69 a transverse section^ constructed according to the 
present improvements: a, a, are the regular spokes, to 
which are adapted diagonal stays b, b, for taking off part of 
the strain : the ends of the spokes that are fixed in the 
felloes Cf c, are constructed in such a manner by dovetail- 
ing, that they may sustain the load without its being pos- 
sible to draw them towards the nave by the load* The 
spokes are fixed to the felloe by pins or dowels of iron, in 
addition to the ring of tire. 

The Patentee concludes his specification by saying, that 
he lays no claim to the parts separately; but what he 
claims as his invention, is the mode herein described, of 
constructing and applying) wooden spokes with diagonal 
stays, to the felloes of wheels, in such a manner as to act 
on the double principle of sustaining the weight of the 
load from above, by suspension, and from below the nave 
by propping, and for the mode of applying the diagonal 
stays to take the strain of the load on the wheel. — [InroUed 
m the Inrohnent Office^ January , 1838.] 
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REPORT OP TRANSACTIONS OF THE INSTITUTION 

OF CIVIL ENGINEERS. 

(Continued firom p. 175.) 

May 1, 1838. 
JosrruA FiBLD, V. P., in the chair. 
On Haddart't Rope Manuimctare. By George Drysdale 

Dempsey. 
The above coiomaoication on the improvements in rope maao* 
facthre^ introdaced by the late Captain Huddart, contains a gene- 
ral account of the successive improvementt introdnc«d, and ade* 
scription of the machinery invented by that celebrated nan^and 
erected at Limehoose. 
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II ii aoeompttiiied by ten sheets of drawings of the madliiiierf • 
The pieeeding eomunnication having been laid befbte the 
tiogjk ft discussion took place on the relative strength of the 
cables of Haddart's and the ordinary mannfactnre. The strength 
ef two-inch rojie of Haddart's, when compared with that itf the 
ordinary manufactare, is as 8 to 5^ The increase of strength 
was greater for large ropes than for small. The best test of the 
wear of ropes are those of mines. A five-inch Muddart's rope 
has been foand to last twice as long as a six-inch rope; the 
weight of the former is mach less^ consequently there is a great 
saving in power as well as in durability. It was stated that 
there was danger of the tar being of such a temperature as to 
eha^ the yarns t tar of the temperatore of boiling water was IhA 

May 8, 1838. 
The Pkksidbnt in the chair* 

On HuddartVRope Machinery. By E.Bireh. 

In this comraonication the author has described the general 
mode of manoiactare» prior to the improvements introduced by 
Captain Huddart, and the establishment of the works at Lime* 
bouse. 

It is accompanied by fifteen sheets of drawings of the ma^ 
chinery* ' ■ 

On the relative Heating Powers of Coke and Coal in Melting 
Glass. By Apsley Pellatt^ Assoc. Inst C. E. 

The object of this paper is to confirm some statements of Mr. 
ParkeSf as^to the calorific power of coke and coal from experi- 
ence of the anthof s in melting glass. The great loss of heat 
arising from the flame and unconsumed gaseous portions of the 
fuel being driven up the flues, when the furnaces are heated by 
coaly and the fact that coke succeeds better than coal in anbeal* 
ihg glass, determined the author to persevere tor a month ia 
heating the furnaces with coke, and to compare the result with 
those obtained when the best coal was employed. 

The construction of the furnace and the arrangement of the 
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pott and floet are described. Tbe fornace is somewhat rever- 
beratorjy being between an air fnmaoe and an <^ven ; the smoke 
and flame not escaping at the top, bat being drawn to flnea 
betwixt the pots, which are set roand in a circle. For the pur- 
pose of obtaining sofficient heat about the points and sides of 
the pots, there are small holes, called '^ bye«hx^es/' throogh 
which the flames shoold play outward in a length of 5 or 8 
inches* The healthful action of the furnace is indicated by the 
length of the flame issuing from the bye-holes and tops of the 
flues. Great care is requisite in regulating the supply of air, 
too much air endangering the pots, too little checking the heat 
of the furnace. The bars were obliged to be placed at 2 indiea 
apart instead of \\\ the greater concentrated heat of tbe coke 
not only requiring more air, but having a tendency to melt the 
twrs : lumps of fire-brick also were thrown in to supply the 
deficiency of clinkers. To make, however, the flues and bye- 
holes draw well, it was necessary to use ^^th of screened coals 
with f ths of good coke, by measure. The following is the re* 
suit :«— For nine months the consumption of coals for a 7 pot 
furnace was 18 tons per week. For four months, on the new 
system, the consumption was \0\ tons of coke and 5 tons of 
screened coals per week. Deducting then these 5 tons, it appears 
that 1(4 tons of coke are of the same value as 13 tons of coal, 
or there is a saving of near 20 per cent, in the weight of fuel, 
and a superiority of 25 per cent, in the heating power of coke 
above that of coal. Considerable advantage is also derived from 
the saving of the pots and in other incidents peculiar to the 
manufacture of glass. 

Mr. Parkes observed that the preceding statements had more 
than confirmed his results. From the statements of Mr. PambouTv 
on whose data his calcolations had been founded, it appeared 
that gas ooke was inferior to Worsley coke by 12| per cent. ; in 
his reasonings he had allowed 20 per cent, as the difference 
betwixt good coke and coal ; bat according to the results given 
by Mr. Fellatt, that allowance ought to be Z2\ per cent. He 
wia of opinion that the advantage to be ascribed to the screenings 
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part chenical and part meGbanical. The coal .would fill ap 
the interstices of the coke, and preTcnt the air from escaping 
Qjiooasamed. 

Mr. Pellatt remarked, that the safety of the pots was a very 
important consideration. By the terms liard and soft coke^ he 
understood fomidry and gas coke ; the former gave a much more 
intense heat, and lasted longer. The coke he had nsed was gas 
coke, and about 14 cwt. to the chaldron. Mr. Fox stated that 
the coke in use on the London and Birmingham Railway is atxiut 
the same weight. It was stated that coal which lost ^h i& 
the wdght gained ^h by coking. 



May 15, 1838. 

Joshua Field, V. P., in the chair. 

Mr. Brunei stated that they were at present more inconveni- 
enced by fire than by water. Some of the gases which issue forth 
ignite very rapidly ; and the reports from Guy's Hospital stated 
some of the men to be so injured by breathing these gases» that 
small hopes were entertained of their recovery. The explosions 
are frequent, and pot out the candles of the workmen ; but the 
largeness of the space prevents their being dangerous. The 
thickness of made ground above them is about eighteen feet* He 
conceives that these deleterious gases issue from the mud of the 
river ; they proceed from a corner at the top. They had used 
chloride of lime, but without any great success ; there appeared 
no remedy for the inconvenience. The brea^thing the gas pro- 
duces sickness. 



A communication was read from .Mr. Timperley, of Hull, on 
the explosion of the boiler of the Union steam-packet at that 
place last summer. This was attributed to the water in the 
boiler having become so far reduced as to lay bare the tope of the 
flues, which would probably be heated to a very high temperature. 
Water commg in contact with them in this state, on a sUght 
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bileril maAom tt the yessel, steun 9i flaffident ioteiMity to pft- 
dooe tliA oAcU detcribed might be prodoced* 

Mr. MaooeiU stated, that the boiler plates had» ia the above 
iMtanee, been rent aci'oss like a sheet of papen There iras aot 
a flbfle riTM broken^ 

A knif discussion took plaee on the caedes to wlach these ez« 
traerdiaarjr effecti ootild be referred : the Ttolence of the explo- 
sioa oa barstisg, appearing greater than coold be referred simfly 
to the pfessare of the steam. If the water were supposed to be 
detomposed bj contact with the hot plates, some of the oxygen 
wonld be absorbed by the metal, and the proportion reqoisite for 
an explosive mixture destroyed. Bat there were great difficul- 
ties in conceiving the decomposition of water by the plates of a 
boiler. The commission of the Franklin Institute concluded this 
to be impossible. 

It appeared then that there were grounds for doubting the fact 
of the presence of oxygen, sDch as wonld cause an explosion. 
And it seemed almost unnecessary to resort to any such expla- 
nation, as the sudden generation of steam of high elasticity 
wonld produce a pressure sufficient to blow out or rend the boiler 
in the weakest part, before the pressure coald be transmitted 
through the steam to the safety valve. The transmission of pres- 
sure through an elastic fluid, requires time, but the action on the 
s61id is instantaneous. 

Steam Expansion Table. By George Edwards, M. Inst. C.E. 

A paper by Mr. Edwards was read, descriptive of the prin- 
ciple and method employed in dividing his steam expansion table» 
an account of which had been laid before the Institution last 
session. 



May 22, 1838. 

The Fresideutt in the chair. 

•The minutes of conversation on the explosion of steam 
boilers faaviiig been read, considerable doubts were expressed as 
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to the {vobftbility of the fonnatioii of an explosion under the dr- 
CDiDsUncea im the interior of the boiler. It was suggested, whe* 
tber a la^e portion of hot surface might not become suddenly 
exposed by the cracking off of the inernstatioa on the sides of the 
boiler. The metal expands more rapidly than the incrostation ; 
portions of the latter may crack eflf, and expose a large extent of 
hot serface to the steam and water: a sudden increase in the 
elastic furoe of the steam would necessarily ensue. The incrus*- 
tetion is itself a bad conductor of beat. 

Mr. Field, in reply to a question respecting the rapid decay of 
the bottoms of copper boilersy stated, that copper is very rapidly 
injured by repeated heaUogs, and will not loog bear high degrees 
of temperature. 

Mr. Cubitt stated that he had not known of any case of explo* 
sion of a boiler containing plenty of water. With respect to a 
recent accident in America, which had taken place soon after the 
boat had started, he thought that a boiler was more likely to be 
short of water at starting than at any other tioM ; for the steam 
will probably have been blowing off for some time, and the men 
n^Iected to supply the boiler ; whereas, after the vessel has 
started, the pumps worked by the engine supply the boiler. He 
should think that a boiler is more likely to be short of water 
before or just after starting, than at any other time. 

Mr. Field stated that the vessel had stopped, and the explosion 
took place while taking up a passenger : the safety valve had 
been held down. In all these cases of explosion the difficulty 
which he experienced was, how to account for the pressure 
being suddenly increased by the amount which must be supposed* 
It did not appear to him sufficient to suppose that water flowed 
over hot flues. If the whole of the top of the fire-place were red 
hot, this could not produce the effect. The steam boilers in 
America are generally of a form ill-adapted to resist pressure. 

Mr. Buddie stated, the only clearly ascertained fact seemed to 
be, that these explosions took place when the boilers are dry. 
He had a case of twin boilers, standing side by side : the dry one 
exploded; no cause could possibly be assigned^ but that it vras 
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dry. The tteam conraonication betwixt the boilers wad free, 
by a pipe e^^kt inches diameter. It was not a collapse ; and 
the boiler was torn into a thonsind pieces. Tliere are two dis- 
tinct cases; the one a rent or bursting, the other an explosion^ in 
which the psrts are thrown to a considerable distance. ' 

Mr. Cabitt called attention to the remarkable case mentioned 
by Mr. Buddie* of two boilers connected together by a steam 
pipe of eight inches diameter, the communication free b^wixt 
them, but one short of water ; the other having its proper quan- 
tity of water. The dry boiler blew up with a great explosion, 
the other remaining uninjured. The steam was blowing off at 
the time. With respect to the nature of the report, Mr. Buddie 
stated that he had not himself lieard it, but it was represented as 
•ndden and short : any representation of this nature cannot be 
depended on, as two persons situated in different positions will 
gi?e yen* different accounts. This had occurred to his knowledge 
on the explosion of a coal mine. He was close by, and thrown 
down ; the report was smart like thftt of a six^pounder; at two 
miles off it was like a peal of thunder, shaking tlie houses and 
throwing down the furniture. One peculiiir feature in the explo- 
sion of the steam boilers is, the rending and crumpling up of the 
boiler plates. The plates are rent and twisted as if of paper. 
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Granted tn Scotland between 22d November and 22d December, 1838. 



To Robert Heart, of Huntingdon, miller, for improvements in ap- 
paratus for filtering liquids. — 27th November. 

*- Auguste Victor Joseph Baron De Asda, of Millman-street, 
Bedford-row, in consequence of a communication made to him 
by a foreigner residing abroad, for improvements in producing 
or affording light, which he intends to denominate a solar light. 
—29th November. 

-*- John Barnett Humphreys, civil engineer, for improvements in 
marine and othei steam engines.'-29th November. 
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To Richard Lamb, of David-row, Soathwark^ f<»r improvemeatt 
in apparatas for supplying atmospheric air in the prodaction 
of light and heat. — 29th November. 

-— James Timmens Chance, of Birmingham, glass manofactarer, 
for improvements in the manufacture of g1as8.-^29th Nov. 

— - Paal Chappe, of Manchester, spinner and manufacturer, for 
certain improvements in the means of ccnsnmiug smoke, and 
thereby economising fuel and heat in steam engine or other 
furnaces or fire-places, which improvements are also applicable 
in preventing the explosion of boilers. — 30th November. 

-— Samuel Seaward, of the Canal iron- works, Poplar, engineer, 
for certain improvements in marine steam engines. — ^30th 
November. / 

-— Henry Davies, of Stoke Prior, engineer, for certain improved 
apparatus or machinery for attaing mechanical power; also, for 
raising or impelling fluids, and for ascertaining the measure of 
fluids. — 1st December. 

— Joseph Bolton Doe, of Hope-street, Whitechapel, iron-foun- 
ders, for improvements in apparatus in the manufacture of soap* 
-^Ist December. 

— Fanqnet Delarue, jun.^ late of Duville, near Rouen, France, 
now at the London Coffee-house, London, for certain improve- 
ments in printing and fixing fast, red, black, and other colours 
upon cotton, silk, woollen and other fabrics, without the 
usual process of dyeing. — 11th December. 

— Theodore Cotette, of the Haymarket, London, civil engineer, 
for improvements in extracting the salt from sea or salt water, 
and rendering it pure or drinkable, and in purifying other 
water.-— ] 4th December. 

— - Henry Adcock, of Mount-place, Liverpool, civil engineer, for 
certain improvements in the raising water from mines and 
other deep places. — 14th December. 

— - William Thorp and Thomas Meakin, of Manchester, silk ma- 
nufacturer, for certain improvements in looms for weaving ; 
and also a new description of fabrio to be produced or woven 
therein.-~14th December. 

VOL. XIII. 2 I 
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Tp WiUiam Crorip* of Radfonl, msGbine maker, f«r impro^'emenU 
in tbe manaftcture oC lace.-^Hth Deccipber. 

— Joseph Green, of Ranelagh-grove, Chelsea, for an improve- 
meot in ovens. — ${lst Oeeember. 

— Thomas Nicholas Raper, of Greek-street, Soho, for improTe- 
meots in rendering fabrics and leather waterproof. — 2 1st Dec. 

•— John Howorth, of Aldermaobury, London, manofactsrer, 
partly in consequence of a commnnication from a certaiii 
foreigner residing abroad, and partly by invention of his own, 
for certain improvements in machinery for spinning, roving, 
doubling, and twisting cotton and other Abrous materials.— 
21st December. 



SEALED IN ENGLAND. 

1838. 



To John Small, of Old Jewry, merchant, for impfove- 
ments in the manufiusture of thread or yam and paper, by 
the application of certain fibrous materials not hitherto so 
employed. — Sealed 1st December — 6 months for inrohnent. 

To Peter Taylor, of Birching Bower, in the county of 
Lancaster, rope-maker and slate-merchant, for improve- 
ments in machinery for propelling vessels, carriages and 
machinery, parts of which improvements are appticable to 
raising of water, — Sealed 1st December— 6 months for 
inrohnent. 

To Ambrose Bowden Johns, of Plymouth, arUst, for 
his invention of improvements in colouring or painting 
walls and other surfaces. — Sealed Ist December— 6 months 
for inrohnent. 

To James Hfurtley, of Bishop Wearmouth^ glaaa manu- 
facturer, for his invention of improvements in the manufiM?- 
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tore df glaM.-^8ealed Ist Deceitiber--6 montlici for inrbl- 
ment. 

Td Theodore Ootette^ of the Haymarket, dtil engineer, 
for improvements in extracting the salt from sea or Belt 
water> and rendering it pure or drinkable^ and hi purifying 
other -water.— ^Sebled Ist Dec. — 6 months for inrohnent. 

To John Player, the younger, of LoUghor, near Swansea^ 
Glamorgah, for improyements in Ihmactds find fire-places^ 
for oonauming anthracite ahd other fUel, fdr generating 
steam, evaporation, smelting and hating iron and other 
metals. — Sealed 1st December — 6 months for inirolment. 

To WilUam Ponti&x, of Shoe-lane, in the cify of London^ 
coppersmith, for improvements in apparatus and ihsteriah 
employed in filtering and dazifying welters and o&er 
hquids. — Sealed 1st December — 6 months for inrohnent; 

To John M^Curdy, of Tonbridge-place, New-road, Esq*^ 
for an improved mbthbd or methods of generating steam, 
and applying the same td the evaporation and boiling of 
fluids, which methdd or methods is or are appUcable to 
steam engines and other purposes where steam is or may 
be appHed. — Sealed Ist December— 6 months for inrolment. 
To Stanislaus Darthez, of Austin-friars, in the city of 
London, merchant, for certain improveihents in the con** 
atniefcioii and arrangement of axles, axletrees, and the 

* 

naves of wheels for carriages. — Sealed 1st December — 
6 months for inrolment. 

To John Shaw, of Glossdp, brafls-worker, for his inven* 
tion of certain improvements in the arrangement and con- 
struction of wind musical instruments. — Sealed 1st Decem- 
ber — 6 months for inrolment. 

To Luke Hebert, of Camden-town, civil engineer, for 
an improved mode or modes of fastening' trousers and 
other parts of dress or apparel, being a communication.-^ 
Sealed 1st December— 6 months for inrolment. 
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To Daniel Chandler Hewitt, of Store-street, Bedford- 
square, professor of music, for certain improvements in 
musical instruments.— Sealed 6th December— 6 months 

for inrohnent. 

To John Chishohn and Marin Hyppolitc BeUemois, of 
Pomeroy-street, Old Kent-road, manuj&w:turing chemists, 
for improvements in treating massicott, litharge, and other 
compounds of lead, for the purpose of obtaining therefrom 
silver and certain other products.— Sealed 6th December — 
6 months for inrolment. 

To Qodefroy Cavaignac, of Tavistock-row, Covent- 
garden, gentleman, for improvements in apparatus for 
transporting materials for various purposes from one place 
to another, particularly appUcable to road-cutting and 
embankments,— Sealed 6th December— 6 months for inrol- 

ment. 
To Thomas Sweetapple, of Cotteshall-mill, Godalming, 

paper-maker, for an improvement or improvements in the 
machinery for making paper.— Sealed 6th December— 
6 months for inrolment. 

. To Frederick Neville, of Pancras-lane, in the city of 
London, genfleman, for an improved method or process of 
manufacturing coke, whereby the sal-ammoniac, bitumen, 
gases, and other residual products of coal are at the same 
time separately collected, and the heat employed in the 
process is appUed to various other useful purposes.— 
Sealed 6th December— 6 months for inrohnent. 

To Mfles Berry, of the Office for Patents, Chancery-lane, 
patent agent, for improvements in the means of and appa- 
ratus for manufacturing gaseous liquids, and for fiUing 
bottles and other vessels used for holding the same and 
retaining the contents therein, and emptying the same when 
reqmred, being a communication.- Sealed 6th December— 
6 months for inrolment. 
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- To James Carson^ of Liverpool^ M.D.^ for a new mode 
of slaughtering animals intended for human food. — Sealed 
12th December—- 6 months for inrolment. 

To Thomas Robinson WiUiams^ of Cheapside, civil 
engineer^ for certain improvements in machinery for spin* 
ning, twisting or curlings and weaving horse-hair and other 
hairs, as well as various fibrous substances. — Sealed 12th 
I>ecember— 2 months for inrolment. 

To Henry Count de Crony, of the Picardy, in the king-* 
dom of France, now residing at 14, Cambridge-street, 
Edgeware-road, for certain improvements in filtration, 
being a communication.— Sealed 12th December— 2 months 
for inrolment. 

To John Alexander Elzear Degrand, of the Boulevart du 
Temple, Paris, now residing in Paul's-chain, in the city of 
London, civil engineer, for improvements in the produc- 
tion of motive power, and in machinery for applying the 
same to useful purposes. — Sealed 12th December — 
6 months for inrolment. 

To James Gardner, of Banbmy, ironmonger, for im- 
provements in cutting Swedish turnips, mangel-wurzel, 
and other roots used for food for sheep, horned cattle, and 
other animals.— Sealed 12th December— 6 months for 
inrolment. 

To Thomas Vaux, of Woodford, land-surveyor, for im- 
provements in tilling and fertilizing land. — Sealed 15th 
December — 6 months for inrolment. 

To Crofton William Moat, of Putney, for an improved 
mode of applying horse power to carriages on ordinary 
roads. — Sealed 17th December— 6 months for inrolment. 

To Barclay Farquharson Watson, of Lincoln's-inn-fields, 
solicitor, for improvements in crushing or preparing New 
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Zeftknd flax (phortnium tenax).— Sealed I7tli December— 
6 months for inroltneht* 

To Edwin Edward Cassell, of Mill-wall, Poplar, for im- 
provementa in lamps. — Sealed 17tli Deoember--6 months 
for inrolment- 

To Job Cutler, of Lady Pool-hine, Birmingham, gentle- 
man, for improvements in combinations of metals applica- 
ble to the making of tubes or pipes, and to other pturposes, 
and in the method of making tubes or pipes therefrom, 
which improved method is applicable to the making of 
tubes or pipes from certain other metals and combina- 
tions of metals. — Sealed 17th December — 6 months for 
inrolment. 

To James Lees, of Salem, near Oldham, in the county 
of Lancaster, cotton-spinner, for an improvement in the 
machinery for spinning, twisting, and doubling cotton, 
silk, wool, hemp, flax, and other fibrous materials, — Sealed 
17th December--6 months for inrolment. 

To John Hawkshaw, of Manchester, civil engineer, for 
his invention of certain improvements in mechanism or 
apparatus applicable to railways, and also to carriages to 
be used thereon. — Sealed I7th December — 6 months for 
inrolment. 

To Benjamin Goodfellow, of Hyde, in the county of 
Chester, mechanic, for certain improvements in machineiy 
or apparatus for planeing or cutting metals. — Sealed 18tb 
December — 6 months for inrolment. 

To John Roberts, of Manchester, machine-maker, for 
certain improvements in machinery or apparatus for plane- 
ing or cutting metals. — Sealed 18th December— 6 months 
for inrolment. 

To John RadcUfFe, of Stockport, machine agent, for the 
application of an improved covering for the rollers used in 
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the several processes of preparing, drawing, slubbing, rov- 
ing, spinning, twisting and doubling of wool, cotton wool, 
flax, silk, mohair, or any other fibrous material or substance, 
or so many of such rollers as require, or are deemed to re- 
quire covering for such several processes, or any of them. — 
Sealed 19th December — 6 months for inrolment. 

To Joseph Lambeau, of St. PauPs Church-yard, chemist, 
for improvements in rotatory engines, being a conununica- 
tion, — Sealed 19th December— 6 months for inrolment. 

To Andrew Smith, of Princes-street, Leicester-square, 
engineer, for certain improvements in apparatus for heating 
fluids and generating steam. — Sealed 20th December — 
6 months for inrolment. 

To Samuel Parker, of Argyle-place, lamp-maker, for iip- 
provements on stoves. — Sealed 20th December — 6 months 
for inrolment. 

To Carl Augustus Holm, of Mincing-lane, engineer, and 
John Barrett, of Vauxhall, printer, for certain improve- 
ments in printing.— Sealed 20th December— 6 months for 
inrolment. 

A grant in pursuance of the report of the Judicial Com- 
mittee of her Majesty^s Privy Council, imto Daniel Staf- 
ford, of 25, St. Martin*s-le-Grand, in the city of London, 
gentleman, for certain improvements on carriages, being an 
exteitision for the term of seven years from the 24th (lay of 
December, instant, of Letters Patent granted by his late 
Majesty, George IV., to the said Daniel Stafford, for the 
said invention. — Sealed 21st December. 
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To Robert White, of Nottingham, lace-maker, for im* 
jprovements in the manufacture of ornamental lace.^^ 
[Sealed 14th November, 1837-3 

My improvements in the manufiicture of ornamental lacn 
consist in the application and adaptation to ordinary 
bobbin-net lace machinery, of certain mechanism or appa-» 
mtus well known in silk looms, and in the weaving of fancy 
silk goods, as the Jacquard cylinder or box, with its pierced 
Cards, or moving pattern cards or plates, together with 
suitable mechanism or apparatus connected therewith, for 
the purpose of acting upon the warp threads of such ma- 
diinery, or those threads which extend longitudinally 
through the piece of goods or fJEibric in contradistinction 
to the bobbin and carriage threads, or those which are 
capable of traversing from selvage to selvage of the lace ; 
auch longitudinal or warp threads being wound upon long 
rollers or warp beams, extending lengthways of the ma«» 
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cfainefl ; that is to say, my improvements in the manufiic- 
ture of ornamental lace consist in combining the properties 
of the Jacquard cylinder, with its pierced cards or such 
other moving pierced pattern cards or plates, with the ordi- 
naiy bobbin-net lace-making machinery, together or in 
conjunction with suitable mechanism or apparatus for act- 
ing upon the warp threads of such lace machinery, for the 
purpose of producing different patterns of ornamental laoe- 
work as the machine performs its motions ; such apparatus 
or mechanism being situated between the Jacquard cylinder 
and its cards, or other such moving pattern cards or plates, 
and the warp threads of the said lace machinery, for the 
purpose of connecting and communicating the motions and 
operations of the one to the other, and by intercepting or 
interrupting, or giving suitable motions or movements to 
particular warp threads of such machinery, cause them to 
I>e. placed in such different situations to their ordinary 
plapes when making plain bobbin-net, as to produce the said 
ornamental lace, the said intercepted or interrupted motions 
or movements being given by and obtained from the said 
Jacquard cylinder, with its cards or other moving patterns oc 
plates, or other pierced barrels or sur&ces, and oommuni^ 
eated by the said intermediate mechanism or apparatus. 

And I would here remark, that I am aware that ther 
Jaoquiard cylinder, with its pierced cards, have heretoforef 
lieen implied to lace machinery ; but such application and 
adaptation has been e£^ted for the purpose of acting or 
operating upon the bobbin and carriage threads, or those 
Whioh ara capable of traversing across the piece of laoe or 
net from edge to edge thereof, and has been effected by 
picking out or selecting certain of such bobbins and car* 
liages, and withholding them at certain times, op forcing 
them out of their ordinary places, so as to produce oma- 
mwted lace : for instance^ the specification of Mr. Samuel 
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Draper^s patent^ dated October^ 1835^ for his inventioB of 
improvements in producing plain or ornamental weaving*^ 
deacribes the application of the Jacquard cylinder and cardt 
to a peculiar construction and arrangement of lace m^ 
chinerjr^ wherein all the threads are placed in bobbins and 
carriages^ one set of which^ viz. those which are capable of 
traversing the piece of lace^ are acted upon by the Jacquard 
cylinder and mechanism ; and further, the specification of 
the patent of Mr. William Crofts^ dated September^ 1886^ 
for his invention of certain improvements in machinery for 
making bobbin-net lace, describes a mode of applying and 
constructing certain levers or pickers, or pushers, and the 
application of sliding drivers and other mechanism, for th^ 
purpose of selecting any of the carriages of bobbin-net 
machinery, so as to produce different patterns of orna- 
mental work ; therefore, I do not mean or intend to claim ^ 
as my invention, the mere idea of applying and adapting 
the Jacquard mechanism to bobbin-net laoe machinerf 
generally and particularly, nor the application and adapta- 
tion of such mechanism for the purpose of acting or operat* 
ing upon the bobbin and carriage threads, or those which 
arc capable of traversing the width of the piece from sel- 
vage to selvage : but what I claim as my invention of im- 
provements in the manufacture of ornamental lace^ is the 
application and adaptation of the Jacquard cylinder, with the 
moving pierced pattern cards or plates, in conjunction with 
the suitable mechanism for connecting and communicating 
the motions or operations of the same to the warp threads, 
or those which pass from the warp beam or roller longitudi^ 
nally throughout the piece of lace, and are not capable of 
traversing the width of the same, such intermediate machi- 
lieiy 6t mechanism selecting and acting upon certain of 
particular of the said warp threads, for the puipose of 
jpkdng them in such situations as wlll^ cause omamtntal 
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lace to be fonned by the machine. And I make this stat-e- 
jnent in this part of my specification^ in order that the 
reader may have a clear idea of the nature and intentions 
of my invention before reading the following description of 
the mechanism^ in order that his mind may be properly 
prepared for what is to follow^ and not have to read thniugh 
the whole of my specification before he arrives at the state- 
ment of what I claim as my invention. 

And I will now proceed to describe the drawings here* 
unto annexed^ which are several representations of bobbin^ 
net lace machines^ with my improvements applied thereto, 
and wiU serve to show the manner of carrying my improve- 
ments into efiect; although I do not mean or intend to 
confine myself to the precise form^ arrangement^ or con- 
struction of the parts of the improved or additional mecha- 
nism, as these may be varied to suit difierent kinds of 
machinefy, or the difierent kinds of work to be produced, 
or the patterns formed in the ornamental lace. 

And I will first proceed to show my improvement ap- 
plied to a bobbin-net lace machine of the circular comb or 
circular bolt construction ; and next, to such other kinds 
or classes of lace machines, as will serve to further show 
and illustrate the manner or method of apphcation and 
adaptation of my improvements thereto ; and I would here 
remark, that as the ordinary and requisite motions, move- 
ments> and operations of the various working parts of 
bobbin-net lace machinery in the production of lace are so 
well known, that it will not be necessary for me to describe 
the same ; and I shall, therefore, first point out the several 
ordinaiy parts of the machines, and only refer to those 
movements or operations of the same which are affected 
or altered at the time the Jacquard and intermediate me- 
chanism comes into operation, and shall more particular^ 
the nature and operation of this additional mecha^ 
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niam in effecting the objects of my invention^ and point out 
the times the same came into operation in conjunction 
^th the ordinary working parts of the lace machine. 

Plate XII.^ fig. 1^ is an elevation of a single locker 
double tier circular comb^ or circular bolt machine^ as seen 
at the side thereof^ with my improvements applied and 
adapted thereto^ part of the mechanism being broken away 
to expose the interior: the old or ordinary parts of the 
niludiine being shown in outline only^ and marked with 
capital letters of reference ; and the new or additional me- 
chanism is marked with small italic characters and 
figures. Fig. 2^ is a vertical section of the same^ taken 
in the line ay b, and seen as looking towards the right hand 
end of fig. 1 ; fig. 3^ is a partial section or diagram^ on a 
laiger scale, showing some of the interior working parts 
of the machine, with the additional mechanism placed in 
the required situations : a, a^ is the ordinary fi*amework 
and standards of the machine ; b, b, the back and front 
circular combs or bolts placed on their bars c, c ; n, d, are 
the bobbins and carriages ; e, e, the taking up points and 
their bars ; f, f, the locker bars and lockers ; g, g^ the 
guides and their bars ; h, the warp beam or roller ; i, the 
slea; k, the work bar ; h, the work beam ; m, the first 
rotatory shaft, actuated by the crank or handle n, and 
giving motion, by means of toothed gear, through the 
intermediate wheel o, to the main cam shaft p, which gives 
motion, by means of bevil gear, to the vertical shaft q, 
carrying the '^ cut of wheels'^ and other mechanism for 
producing the shogging motions of the machine. Upon this 
shaft is mounted the grooved cam wheel a, which actuates 
and brings into operation the Jacquard mechanism by 
means of a connecting arm £, and rocking levers e, c, 
attached to the rocking shaft d, turning in proper centre- 
pin bearings in the firamework of the machine* Upon the. 
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vertical shaft q^ is also mounted the cam or cut wneel e^ 
which gives motion at the required time by means of ths 
arm or lever y^ to the locker bar g^ and locker A, of the 
Jacquard mechanism ; i, is the Jacquard cylinder, with the 
cards ky k, passing over it, secured by steady pins or poiiite 
in the usual manner. 

The Jacquard cylinder is mounted, turning on the ends 
of its shaft, in proper bearings, formed in the ends of the 
rocking levers e, with suitable mechanism for eflfecting its 
turning over or parts of revolutions at the required time, 
as hereinafter described. The Jacquard pattern oanb 
are presented as they are turned over by the cylinder oppo- 
site to the ends /, /, of the sliding rods ; which ends are bent 
or turned on one side, so as to come opposite the piereed 
holes in the cards. The sliders m, m, cany the interoep- 
ters n, n, the ends of which stand opposite the spaces be- 
tween the warp threads. The office of these intercepters is 
to select the required warp threads, and force them out of 
their ordinary situations, so that the working parts of the 
machine shall make ornamented instead of plain net. The 
sliding rods m, m, are placed upon fixed bars, o, p, canying 
the guides g, r ; the latter of which serve for the intercept 
ters as well as the sliding bars m. The locker acts upon 
projecting pins or studs «, on the underside of the slideni, 
and is made by means of its connexion with the ^^ cut of 
wheeP shaft q, to bring back the sliders and intercepters 
after they have been operated upon by the cards ky and 
have intercepted and acted upon the warp threads, so as 
to be ready for the next advancement of the cards and 
cjrlinder : t, /, are springs fixed on to the stationary bar «, 
their ends taking into notches formed on the top of the 
sliders m, for the purpose of retaining the sliders and in- 
tercepters in the position in which they are placed by the 
movem^ts of the Jacquard cylinder and cards. 
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- The mechanism for effecting the turning over of the 
Jtcquard cylinder is placed at the right hand end of the 
machine } t;^ is a catch lever^ having its fulcrum in a pin 
placed in a bracket extending from the framework of the 
machine : this catch is made to take hold of the pins to, w, 
in the end of the Jacquard cylinder^ (see the partial sec* 
tional figs. 4, and 5^ which show different positions of the 
mechanism,) by means of the spring of, which is attached 
at one end to the catch lever, and the other to a stationary 
rod extending from the machine ; y, is a crutch piece, the 
leg passing through guide pieces on the side of the rocking 
levers, and supphed with an expanding spring z, for the 
purpose of returning the crutch piece after it has been de- 
pressed on a partial revolution of the cylinder. 

The operation of the additional mechanism is as fol- 
lows : — It is caused to come into action at the proper timei^ 
when the particular warp threads are required to be inter- 
cepted or interrupted, for the purpose of making oma« 
mental lace by the grooved cam wheel a, upon the shaft a. 
Supposing the Jacquard cylinder to be forced back with 
the rocking lever e, as shown in the detached partial fig. 
5, at the required time, the locker A, will have been put 
into operation by means of its connexion, through its shafts 
with the cam wheel on the shaft q, and caused to turn 
upon its locker bar in the direction of the arrow, and con<* 
•equently force the sliders m, by means of the pins s, back^ 
so that their ends /, stand in one line : and as the rocking 
kvers and Jacquard cylinder are forced outward by the 
cam d, the catch v, still keeping hold of the pin ta, will 
cause the cylinder to turn in the direction of the arrow^ 
into the position shown in fig. 5, or rather more than one* 
eighth of a revolution, the crutch y, and springs s, and z, 
giving way to the motion. As soon as the pin to, has passed 
the centre line of the lever c, the spring z, will force up 



$56 Recent Patenii. 

ibe crutch piece y, and cause it, by pressiiig upon the pin 
w, to complete the quarter revolution of the Jacquard 
cylinder. At this time the cam a, causes the levers c, and 
Jacquard cylinder again to advance towards the frame, and 
present a fresh card opposite the ends ly of the sliders ~; and 
such of them as are opposite the holes pierced in the card 
wiU remain quiescent, but those which are opposite the 
plain or blank surface of the ciprds will be caused to move 
inwards towards the warp threads as the cylinder advances ; 
and their intercepters, being situated opposite the spaces 
between the warp threads^ will pass in between them^ and 
intercept or interrupt those particularwarp threads required ; 
and by standing in the way of the ordinary racking move- 
ments of the warps, will prevent their partaking of the 
racking motion of the guides ; and thus ornamental lace 
will be formed instead of plain net. 

As soon as the requisite movements of the machine have 
been gone through to dispose of the so intercepted warp 
threads, and they are at Uberty to return to their ordinaiy 
position, the Jacquard cylinder will have receded fit>m the 
ends of the sliders, which ynJl then be forced back by the 
locker coming into operation as before stated^ which will 
bring the intercepters out from between the warp threads 
into their former position, ready for the next operation of 
the Jacquard cylinder and cards. 

I have not stated in the above description of the opera-* 
lion of this additional mechanism, the operations or move* 
ments of the ordinary working parts of the lace machine in 
making ornamented lace or net, for the following reasons :— • 
In the first place, I do not wish to confiise my specification 
with imnecessary or lengthened description of parts and 
operations which do not belong to the movements or ope- 
rations of the additional machinery, the object of my in«« 
T^ntion being to obtain and adapt peculiar mechanism for 
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intercepting or interrupting particular warp threads^ or 
giving peculiar racking motions ; which threads^ when so 
operated upon^ maybe used in different ways ; for instance^ 
they may be prevented from partaking of the ordinary 
aho^ng motion of the guides^ as above stated^ or they 
may have an extra shogging motion given to them by 
shogging the intercepters^ the ordinaiy guides at such time 
standing still ; or they both may have a sho^ng motion at 
one time^ and then an alternating shoeing motion^ as may 
be required to produce different kinds of ornamented lace 
or net^ or different patterns thereon ; all of which will be 
suggested by any practical ^^ setter up^' or " twist hand/' 
when he has once had given him the mechanism and ap* 
paratus or means of so intercepting or interrupting and 
operating upon the particular warp threads he wishes to 
act upon^ to produce the ornamented lace or pattern. 

And I would here remark^ that if opaque patterns of 
ornamental work are to be formed upon the lace^ I prefer 
making the opaque work as the groundwork by the motions 
of the machine ; and the plain lace or opaque work which 
surrounds it, by means of the intercepters or interrupters^ 
as above described. 

Figs. 6^ and *], are side and plan views of one of the 
sliders^ detached from the machine^ with its intercepter and 
bent end.Fig. 8^ is a partial sectional diagram of the work- 
ing parts of a double locker machine on an enlarged scale, 
shomng another modification of the appUcation or adapta- 
tion of the Jacquard cylinder and its cards^ and the inter- 
mediate mechanism for giving the requisite motion to the 
intercepters^ which^ in this instance^ have the warp threads 
passed through eyelet holes at their ends^ and conduct or 
cany the thread from one set of stump guides^ placed 
above, into another set ; which stump guides are capable of 
having shogging motions given to them, whereby the so 
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intercepted or interrupted warp threads may be moved 
into any required situation for being acted upon by the 
ordinary working parts of the machine^ so as to make orna- 
mented lace in the regular and required movements of audi 
parts^ according to the kind or pattern of ornamental lace 
to be manufactured. The same letters of reference are 
marked upon corresponding parts^ as in the former figures; 
and^ therefore^ it will not be necessary for me to repeat 
them : h, is the ordinary warp roller or beam ; Q> is the 
fancy warp roller or beam^ or that which carries the warp 
threads intended to be acted upon by the intercepters and 
the, stump guides^ for the purpose of intercepting and 
moving them into the required situation for making orna- 
mental lace : f, are the double locker bars ; b^ s^ are the 
two rows or bars of stump guides. 

The Jacquard cylinder is mounted and actuated in the 
manner before described; and the sUders are^ in this in- 
stance, passed through holes in the guides q, and r, and 
are fiu*nished with springs a, acting against the guide bar 
r, and loop or pin s, for the purpose of bringing the sliders 
back when released afler the ftncy or ornamented work 
has been produced : b, is a stop pin, acting against the 
loop Sy for the purpose of keeping the warp threads the 
required period in the situations they are placed by the 
slides or intercepters and stump guides, and at the 
proper time they are released by the following mecha- 
nism : — The stop pieces or catches b, are formed on the 
end of .the lever arms c, attached to the rocking bar 
d, turning in proper centre pin bearings in the firame- 
work of the machine; e, is another lever arm, project- 
ing bom the bar d, and connected by the link piece £, 
to the lower lever g, having its fulcrum h, its other end 
being furnished with an anti-fiiction roller, acted upon by 
tlie cam i; fixed on the main or other driving shaft; and at 
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the required time for releasing the sliders or warp threads^ 
the roller falls down the inclined plane k^ on the cam into 
the recess 1 ; and when the sUders have been again forced 
forward by the action of the Jacquard cylinder, the anti- 
friction roller will pass up the incUned plane m, and by 
raising the lever g, and with it the catch b, will again lock 
and secure the sliders and warp threads in the position 
they are placed by the action of the Jacquard cylinder. 

Fig. 9, is another similar section to fig. 8, showing the 
additional mechanism as appUed and adapted to a single 
Her fluted roller machine ; and I have shown it applied and 
adapted to this class or description of machines, as it is the 
quickest working machine now made. The same letters 
of reference are marked upon corresponding parts, as in 
the former figures; and the workings and motions of the 
mechanism wiU be understood from the foregoing descrip- 
tion ; therefore, it will not be requisite for me to repeat the 
same, but I will point out those parts in which there is a 
variation : t, t, are the fluted rollers acting upon the car- 
riages of the bobbins ; o, g, are the guides which, in this 
kind of machine, extend upwards near to the combs or 
bolts^ and, therefore, the intercepters n, require to be elon- 
gated, so as to project above them ; and this causes the 
necessity of elongating the slea guide, in order to steady 
the motion of the intercepters. In this figuie, as in fig. 8, 
one of the sliders m, and intercepters n, is shown at its po- 
sition of rest, its tail end being protruded through the card 
into the Jacquard cylinder. 

Fig. 10, is another similar section of the working parts 
of a lace machine of the Lever's construction, with the addi- 
tional mechanism appUed thereto, in a similar manner or 
modification as that la§t shown and described ; and as the 
same letters of reference are marked upon corresponding 
parts^ as in the last figure, no fiirther description will be 
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necessary; and I will only remark, that as the Levcr*« 
machines are commonly constructed with wooden frame- 
work, the mechanism may be required to be extended to 
suit such framework. 

And having now sho^^m these several diagrams of 
different kinds of lace machines, with the additional me- 
chanism applied thereto, I shall proceed to show my im- 
provements as constructed and arranged in connexion 
ivith a rotatory pin cylinder or organ barrel applied to 
lace machines, and then refer to a barrel pierced with the 
pattern holes for the same purpose, i. e. acting upon the 
intercepters so as to operate upon the warp threads* 

Fig. 11, is another sectional diagram of the onKnaiy 
working parts of a double locker machine, showing the 
improved additional mechanism applied thereto ; the same 
letters of reference being marked upon the old or ordinary 
parts of the machine, as in the former figures : a, is the 
pin wheel or cylinder, mounted, turning in bearings in the 
fixed framework of the machine, and receives its racking 
or interrupted rotatory motion at such times as the tails of 
the intercepters are lifted ofi^from the barrel by the locker, 
as hereinafter described ; 4, A, are the pattern pins, which 
are brought, by the rotation of the cylinder, one after the 
other, under the tail pieces c, of bent or angle levers or 
intercepters rf, having their ftilcrum at the pin c, in the 
guide bary*; the warp threads are, as in a former instance, 
threaded through eyes ^, in the ends of the intercepters ; 
A, A, arc the fixed guides for the intercepters ; t, is the 
locker, attached to the bar k ; m, m*, are the stump guides, 
one or the other of which receives the fancy warp threads 
by the action of the intercepters. The action of the me- 
chanism is as. follows:— Supposing the locker i, to have 
lifted all the intercepters, or angle lever guides d, the pin 
wheel will be caused, by its ratchet wheel /, to make a 
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small portion of its revolution, say the space between one 
pinto another; and as the pins are only placed on the 
cylinder or barrel according to the pattern to be produced, 
they will stand or be opposite the tails of such intercepters 
as are wished to be operated upon ; and consequently, on 
the locker i, again falling, all those tails of the intercepters 
which have not pins to support them, wiU fall on to the plain 
sur&ce of the barrel or cylinder, as that marked rfl, bring- 
ing their warp threads between the outer stump guides m ; 
whereas those tails which have pins brought under them 
by the rotation of the cylinder, will be held up as the one 
shown at d 2, in the diagram, and their warp threads will 
consequently remain in the stump guides m*, and thus the 
machine will be made to act upon the different warp threads, 
so as to make ornamental lace, any required shogging mo- 
tion being given to either of the stump guides to produce 
different patterns of ornamental lace. 

From the motions and operations of the pattern barrel, 
with its pins ft, and ratchet wheel c, it will be seen that the 
same effect may be produced by the means and applica- 
tion of a cylinder or barrel pierced with holes, according to 
the pattern intended to be produced, the tails c, of the 
intercepters rf, resting on the surface of the cylinder or 
barrel as it passes beneath them ; and on any of the holes 
pierced in the cylinder coming opposite the tails c, they 
will fidl through the same, and, consequently, their other 
ends will be made to act upon the warp threads, and when 
the ornamental work has been produced, they will be raised 
by the action of the locker i, in the manner before described. 

And I would here remark, that the pierced cylinder or 
pin wheel may be applied and adapted to work or operate 
upon the warp threads in the manner hereinbefore described, 
as regards the Jacquard cylinder, that is, with an advan- 
ctng and retreating piotion, for the purpose of acting upon 
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the warp threads through the intermediate mechanism; such 
pin wheel or pierced cyUnder at all times receiving its 
racking or interrupted rotatory motion during the time it 
is moved away from the tails or ends of the sliders^ inter- 
cepters^ or bent levers, without their rubbing on its sur- 
face, being raised by inclined planes. 

And further I would remark, that the pierced pattern 
cards, before described, may be applied and adapted to 
the tails or ends of the additional mechanism, called the 
sUders or intercepters, by moving them or sliding them 
upon a flat surface or table, pierced with holes in a similar 
manner to the Jacquard box or cyUnder, such moving or 
sliding motion bringing a firesh pattern card opposite the 
ends of the intercepters at the required time ; which ar- 
rangement or modification of the mechanism would have 
the same effect upon the warp threads as the Jacquard 
cylinder and its cards. 

Having now described and ascertained the nature of my 
invention, and the manner of carrying the same into efiect, 
I would, in conclusion, remark, that it will be seen from 
the foregoing description, and the drawings referred to 
thereby, that the principal, novel, or peculiar features of 
these arrangements and constructions of additional and 
intermediate mechanism, as appUed and adapted to lace 
machinery for the purpose of making or manufacturing 
ornamental lace thereby, are, first, the revolving, moving^ 
or travelling ^^ pattern surfaces,^^ as " cards,^^ ^^ plates,'^ or 
''cylinders,'^ which are kept apart from the ends of the 
^^ sliders^^ or ^* intercepters^' when the charge of " cards'* or 
other *^ pattern surfaces'' takes place, without any rubbing 
or sliding or friction between these two parts ; also, the 
intermediate mechanism, as " sliders," or " intercepters/* 
or *' interrupters," for acting or operating upon the *^ warp 
threads," together with their levers, springs, and guides ; 
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and lastly^ the use and application of the ^^ stump guides 
for receiving and regulating the motions or movements of 
the '^ warp threads/' when selected, interrupted, or inter- 
cepted by the intermediate mechanism, for the purpose of 
making ornamental lace. — [InroUed in the Rolls Chapel 
Office, May, 1838.] 



To Chablss Watt, qf Manchester, in the county o/Lan^ 
caster, lecturer on chemistry, and Thqmas Rainfobth 
Tebbutt, of the same place, merchant, for their in- 
veniion qf certain improvements in the manufacture of 
the. oxides of lead, and also of the carbonate of lead. — 
[Sealed 5th January, 1838.] 

I WOULD first remark, that as carbonic acid does not com- 
bine with metallic lead when these bodies are placed in 
contact with each other, it is necessary that the lead should 
be converted into a protoxide, and subsequently into a 
carbonate ; and as this fact is well known to all practical 
chemists, I shall proceed to describe our improvements in 
the manufacture of the oxides of lead, and also of the car- 
bonate of lead, which consist of three difierent improved 
processes for obtaining the white hydrate of protoxide of 
lead, and converting the same into carbonate of lead ; and I 
shall, therefore, describe these processes separately, and 
the manner of efiecting the objects of our improvements. 

Firstly, the metallic lead is to be converted into a pro- 
toxide or Utharge, in the usual way of manufacturing the 
said oxide ; in which state it may be purchased as an article 
of commerce, or manufactiured as required ; or we produce 
a hydrate of protoxide in the following manner : — 
' We boil the protoxide or litharge with either of the 
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Mandes of sodimn^ potassum^ or barium^ in a state of bo« 
faition, in a suitable iron or wooden vessel^ heated by steam 
pipes or other convenient manner, until the chloiine in 
fheae substances has passed into the oxide of lead^ which 

thereby converted into chloride of lead, which becomes 
perfectly white, when the process is property conducted 
and perfected. 

Having now obtained the chloride of lead, we proceed 
to produce the hydrate of protoxide from the same, by ex- 
pelling the chlorine by means of sulphuric or nitric acid, 
thereby converting the chloride of lead into a protoxide of 
lead combined with either of these acids, which we efiect in 
the following manner :^- 

We take the chloride of lead, prepared as above stated, 
and red oxide (usually called red lead), in the proportions of 
three-fourths of the former to one of the latter : these are 
placed in a suitable vessel or retort, and to them is to be 
added concentrated sulphuric acid, in weight equal to about 
one-third of the whole chloride and red oxide ; and we then 
apply a gentle heat thereto, by means of steam, or in any 
other convenient manner ; which heat is to be continued 
until all the chlorine is expelled, and the red oxide converted 
into a white sulphate. The vessel in which this operation 
is to be performed may be of cast iron, with an earthen- 
ware head, so constructed, that the chlorine thus formed 
may pass into an apparatus, such as is usually employed in 
making the chlorides of lime, soda, &c. ; such apparatus 
being varied according as the chlorides are intended to be 
made or formed in a dry or liquid state. We then remove 
the sulphate which has thus been produced into a wooden 
vessel or tub, furnished with a cover, and well wash it 
with pure water, in order to remove therefrom any un- 
combined sidphuric acid, letting the waste water run off 
imtil that remaining with the sulphate is free from acid; we 
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ibea add by degrees^ and at intervals of about ten minutes, 
a solution of some alkaline or earthy carbonate, choosing 
such of the latter as are soluble in sidphuric acid, more 
particularly alumine aud magnesia. While adding the SO7 
lution of alkaline qjc earthy carbonate, we frequently or con- 
tinually stir the mixture, continuing the process of pouring 
in the solution so long as any effervescence continues. The 
sulphate of lead has now become a white hydrate, con- 
taining much carbonate ; and in order to ensure the perfect 
conversion of the whole into carbonate, we cause a current 
of carbonic add to pass into the precipitate or mixture, and 
continue it for about an hour, keeping the vessel in which 
the operation is pe^ormed nearly closed, or covered with 
sli^t pressure on the lid, in order to obstruct the escape 
of the gas, the whole being occasionally agitated or stirred 
by any suitable means : the usual Woulfe's apparatus is 
best calculated for this operation, and may be made of 
wood or earthenware. We generate carbonic add gas in 
the usual way adopted for such purposes, which is too 
well known to require particular description. We then 
again wash the predpitate, or what may now be called 
white lead;, several times with dear water, in order to re- 
move therefrom the sdts which have been formed by the 
chemical action : the process is now completed^ and the 
white lead fit for use. 

In our second process, we proceed as follows : — ^We take 
chloride of lead, and place it in an earthenware vessel^ or 
such other material as is not acted upon by nitric add, and 
which is furnished with suitable conducting off pipes and 
recdving vessels : the chloride of lead is here subjected to 
the action of nitric add, equal in weight to about one-fourth 
of the chloride, which may be either concentrated or diluted 
to one-half or two-thirds of its former strength, adding 
fresh add so long as any chlorine passes off from the chlo- 
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fidfe 4^lead intothe vessek destined to receive it The re- 
tort or veaael containing the chloride of lead and nitric add, 
ttuit be furnished with all necessary pipes for applying the 
«eid and conducting off the gas ; and, as before stated, is to 
be ccmstructed of earthenware, glass, or such material as is 
not acted upon by the acid. This process leayes the lead in 
the state of hydrate of protoxide, combined with a small 
|Mnrtion of nitric acid $ which hydrate of protoxide is to be 
converted into carbonate of lead, after the manner stated 
in fhe process first described, that is, beginning with the 
solution of alkaline carbonate* 

Our next, or third process, is as follows : — We first dis- 
solve metallic lead, finely granulated, or its protoxide in 
nitric add, diluted in about dght parts by weight of water, 
in a suitable vessel, as above stated, and apply a gentle 
heat thereto by means of steam, or in any other convenient 
manner, until all the lead is dissolved. We then predpi* 
tate the lead by any of the well-known alkalies or earths in 
'tiieir caustic state : we prefer lime and barytes, because by 
adding sulphuric add to them, they will be predpitated in 
the solid form, leaving the dilute nitric add fi*ee, to be ap- 
plied to other usefiil purposes. We also use acetic add 
for dissolving the protoxide of lead, following the same 
course as with nitric add. After the predpitate or hydrate 
of protoxide of lead has been thus obtained, it is to be well 
washed with clear water, in order to remove therefrom the 
alkali or earthy salt, formed by the chemical combination : 
fhe predpitate iu now a white hydrate of protoxide of lead. 
We then cause a stream of carbonic add gas to pass into 
the hydrate of protoxide, by means of the well-known ap- 
paratus called Woulfe*s apparatus, which is formed of earth- 
enware or wood. The carbonic add gas is generated or 
obtained in the usual or common method. Hie current of 
carbonic add gas^ upon the white hydrate of lead^ is to be 
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continuous^ or nearly so^ and the mixture k to be agita(ted 
by frequently stirring the oxide during the operation^ whidi 
will be much facilitated if the hydrate and water are kept 
at about the temperature of 120 degrees* In our improved 
process, we avail ourselves of the combination of the pro- 
toxide of lead which takes place when it is boiled, with oily 
and &tfy bodies, until they are converted into oleates, nuuv 
garates, and stearates ; which conversion or transfbrmatioii 
is as well efiected by oxide of lead as by any of the 
alkafiea or earths. We then displace the protoxide of lead 
by an alkali, an earth, or their carbonates, which yield 
carbonic acid to the lead ; while the base combines with the 
fiit adds, a stream of carbonic acid gas being applied to the 
ma»j»rinla uudcr Operation, as before stated, for about an 
hour, in order to ensure the perfect transformation of the 
protoxide of lead into carbonate of lead; which carbonate 
is to be well washed from all adhering salts, or other ex- 
traneous matters, as before stated : or we may use dilute milr 
phuric acid, and boil the mass until all the protoxide . of 
lead is precipitated as a white sulphate, which is to be 
formed into a carbonate, as already described. 

In the foregoing processes, we do not claim the use of 
nitric acid or acetic acid, as solvents of lead, or its protox^ 
ides for the purpose of forming white lead ; but we claim 
the use of sulphuric acid for converting the chloride of lead 
into a hydrated protoxide of lead, and afterwards into a 
carbonate of lead, and also the chloride of lead thus used. 
We likewise claim the precipitating the oxide of lead from 
the nitric and acetic acids, by caustic, alkalies, or earths, 
instead of the carbonates, and afterwards removing them, 
and washing the precipitate before we form them into a 
carbonate of lead ; and we claim the forming the hydrate 
of protoxide of lead, from whatever acid it is precipitated, 
into a carbonate of lead, and not, as in the common wi^. 
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precipHctiDg it from a solvent by means of carbonates of 
alkalies. 

We also daim the use of such particular earths, as lime 
and borytes, as the nitric and acetic acids may be reco- 
vered from them by the mere appUcation of as much 
stdphiiric acid as will just saturate the lime or barytes, and 
that these adds may then be employed for other usefid 
purposes. We Ukewise claim the application of hydrate of 
protoxide of lead, formed, as described, from sulphate or 
hydrate of lead, for the purpose of being converted into a 
carbonate ; and likewise the passing a current of carbonic 
add gas through the hydrate, to effect its thorough trans- 
formation into carbonate. We likewise daim the use of 
the oleates, margarates, and stearates of protoxide of lead, 
as substitutes for acetic and other adds in the production 
of carbonate of lead, or white lead, for the purpose of con- 
verting the hydrate of protoxide of lead into carbonate of 
lanL^lInroUedm the RoUs Chapel Office^ July, 1838.] 

SpcciAcfttioii drawn by Messre. Newton and Berry. 



To Jamks Gardner, of Banbury , in the county of Oxford, 
ironmonger, for hie invention of certain improvements in 
cutting Swedish and other turnips, mangel wurzel, and 
other roots used as food for sheep, homed cattle, and 
other animals. — [Sealed 11th Januaiy, 1837*] 

This invention is merely a modification of a former one, 
for which Mr. Gardner obtained a patent, 28th September, 
1834 : a copy of this specification will be found in voL vi.. 
Conjoined Series of our Journal, p. 28, to which we rrfcr 
oiu* readers, in order that the present invention be more 
readily understood. The former invention consisted of a 
cylinder, having cutting knives arranged diagomUy acrosa 
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it ; the present^ is merely for arranging the cutting edges 
or knives^ either diagonally or in any other suitable manner^ 
upon a flat surfiice, instead of placing them upon the 
periphery of a cylinder. The arrangement of machinery 
for putting the cutting knives or edges into action^ is^ of 
courae^ different from the former^ but that constitutes no 
part of the invention. 

; In this instance^ the cutting frame, with the knives, 
didea in grooves or guides, and is made to move up and 
down by means of a crank, to which a fly wheel and winch 
IB attached, the roots being pushed forward by the work- 
man as he turns the handle. 

. The Patentee says, at the conclusion of his specification, 
^ Having now described the nature of my invention, and the 
method of performing the same, I wish it to be understood 
that what I claim as my invention is the new mode of ap-!> 
plying the cutting edges or knives, whereby I am enabled 
to construct a machine suitable for cutting turnips and 
other roots much cheaper than when such knives are ap- 
plied, as in my former patent, to a revolving cylinder; 
which improved machine will be particularly useful where 
the quantity of roots to be cut is not large, or where more 
time can be allowed for cutting them.^^ — [Inrolled in the In^ 
rolment Office, July, 1837-] 



To John Loach, of Birmingham, in the county qf 

Warwick, brass-founder, for his invention of improve^ 

ments in roUer-blind furniture, and in the mode ofmanur 

facturing the same, part of which improvements are 

applicable to other purposes. — [Sealed 5th October, 1837-] 

These improvements apply to pulleys for window blinds, 
and consists in two particulars : first, the construction of a 
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peculiarly •fonned piece of metal, intended to act as a wedge 
within the groove of the frame in which the pulley slides, 
for the purpose of tightening the pulley in any part of the 
groove to which it may be slidden ; and, secondly, a mode 
of constructing the pulley or cord roller from two pieces of 
plate metal, stamped to the required fonn> and pressed 
together. 

Plate XIII., fig. 13,represents a section of the frameor box 
o, in the pulley slides ; b, is the base or block of the poUey, 
having grooves cut in its sides to enable it to slide up and 
down upon the front edges of the frame or box ; e, is the 
pulley intended to carry the cord of the window bliiid^ 
which pulley turns fi'eely upon a stud extending out from 
the front of the block b, and is secured by a button, or, if 
desired, by an ornamental disc dy screwed upon the stud. 
Behind the block A, there is a sliding piece e, having a 
wedge-formed back: this piece e, moves up and down 
freely in the stationary fi*ame or box a, with the pulley; 
but when the pulley has been drawn down sufficiently fiir 
to tighten the cord of the blind, the elasticity of the cord 
pulls up the block by against the wedge-formed back of the 
piece e, and causes them to be held tightly in the box or 
frame. When the tension of the cord is required to be 
relaxed, the thumb and finger applied to the nib at top of 
the piece e, will raise the wedge pieces, and relieve the 
pulley. 

Fig. 14, shows in section two pieces of plate metal pressed 
into forms suited to construct a pulley or roller. These 
pieces, when pressed together, locked into each other, and 
thereby form the pulley as shown in section at fig. 15«— 
[Inr oiled in the Inrolment Office^ Aprils 1838.] 
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To Edward Stolte, of ArundeUstreet, Strand, in the 
county of Middlesex, Esq., for his invention of improve- 
menis in making sugar from sugar-cane, and in refining 
Mt^or.— [Sealed 24th February, 1838.] 

Tbb conatitueiit parts of this invention are> the application 
dt a new chemical agent, to be used for destroying any 
cx>Iotiring matter that may be found in sugar. Animal 
charcoal has been very generally employed for this pur^ 
pose for some time, and is now in very common use. The 
decolouring qualities of sulphurous acid are also already suf- 
ciently known, and, therefore, need not be further noticed 
liere ; but another great advantage which may be derived 
from the use of this agent, for neutralising the colouring 
matter- in sugars which have been previously operated 
upon by lime, is, that the alkali is precipitated by the sul-« 
phurous acid, and prevents any fermentation of the saccha* 
rine matters firom taking place. 

The method employed for carrying this invention into 
eflfect, is described by the Patentee in the foUowing man- 
ner :•— To the saccharine matters is added from one to twoi 
thousandth parts of Ume, so that in a boUer containing ono 
thousand pounds weight of juice, about two pounds of lime 
should be employed ; and when the juice is boiling, the 
scum or dirt, which rises to the surface, must be taken 
away, and twelve pounds of sulphurous acid in a liquid 
state (at four degrees of Beaume^s areometer) is then to be 
poured in slowly, and with care ; after which the juice is to 
be evaporated to about the thickness of twenty or twenty- 
two degrees, and afterwards passed through a filter, of 
flannel or other suitable substance, and concentrated until 
it arrives at the proper degree for ciystallization. 

In the first process of crystallization it is necessaiy that 
great care should be observed that the syrup is not too 
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thick, because if that attention is paid to the operation^ a 
second crystallization may be obtained, which will yield 
from twenty to thirty per cent, of sugar, if the first process 
of boiling has not been pursued too far. 

The process of refining sugar of a very bad quality must 
be modified in a slight d^ree, and somewhat after the fol- 
lowing manner : — A very strong concentrated alcohol or 
spirit, chaif^ed with about two per cent, of sulphurous add, 
is employed, and this is to be mixed with such a suitable 
quantity of saccharine matter, that a small portion only of 
the liquid will float upon the surface. The mixture is then 
to be stirred several times, and after about two hours the 
liquid should be drawn off, and the sugar washed in pure 
alcohoL 

The molasses is dissolved by this process, and may be 
drawn off by a cock, and the pure and ciystallized sugar 
being insoluble in alcohol^ will remain beautifully white 
and clear in the vessel. The alcohol or spirit that has 
been used in the before-mentioned process of washing the 
sugar may be distilled from the molasses, and, of course, 
again employed for the same purpose. — [InroUed in the 
Inrolment Office^ September, 1838.] 



To William Barnbtt, of Brighton, in the county of 
Suesew, iron-founder, for hie invention of certain im- 
provements in the manvfactwre of iron. — [Sealed 10th 
July, 1838.] 

This invention consists simply in the adaptation of car- 
buretted hydrogen gas, and the tar produced in the manu- 
facture of such gas, together with atmospheric air, to the 
manufacture of iron. The hydrogen gas may be used 
either separately or in combination with either Uie tar or a 
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jet of atmospheric air, proptlled with considerable force into 
the furnace by means of a force pump or other suitable 
apparatus. 

The Patentee disclaims the use of carburetted hydrogen 
gas for the purpose of imparting certain qualities to the 
iron, and confines his claim of originality to the use of the 
gas, either separately or in combination with either the 
coal tar or atmospheric air, merely for the purpose of eco- 
nomising fuel ; and he does not lay claim to any particular 
form of apparatus to be employed to cany out the inven- 
tion, as it is evident that the same must be considerably 
varied to suit places and circumstances. — [InroUed in the 
Inrolment Office, January, 1839.] 



7b William Holme Hbginbotham, ^ Stocipart, in 
the county of Chester, gentleman, for Ms invention of 
certain improvements in the construction of gas retorts^ 
— [Sealed 31st January, 1838.] 

These improvements in the construction . of gas retorts 
consists, firstly, in the introduction of an apparatus into 
the body of the retort in ordinary use for the distillation of 
coal, for the purpose of propelling the coal through the 
retort, and discharging the coke firom the same after car- 
boiiisation« This apparatus is composed of a central shaft 
passing entirely through the retort, around which shaft is 
farmed a worm or screw, for the purpose of dividing the 
interior of the retort into helical partitions or chambers, 
and thus more effectually exposing the coal under process of 
decomposition to the action of the heated surfaces of the 
retort ; and, secondly, in the application of rotary motion 
to this helical worm or creeper, in order to cause it to pro- 
pel the coal through the retort and keep it in constant 
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motion; thus constituting a self-acting gas generator^ capa- 
ble of feeding and discharging itself without the necessilj 
of removing the mouth-piece of the retort, and exposing its 
interior surface to the action of the atmosphere* 

This pecuhar combination of apparatus will be found to 
effect the most perfect decomposition of coal, and, at the 
same time^ to improve the quantity and quality of gas pro- 
duced^ as it wiU be evident that the revolution of the worm 
shaft in the bed of the heated retort (and of an uniform 
heat with it) passing progressively through the coal under 
operation^ and at the same time working or advancing it 
from one end of the retort to the other, will effect a most 
perfect and rapid distillation ; while the gas evolved will 
become, as it were, filtered and improved, being freed from 
tar while effecting its passage to the exit or ascending pipe 
at the discharging end of the retort. 

Another considerable improvement is effected by the 
revolution of the worm, as it will entirely prevent the inte- 
rior of the casing or retort from becoming encrusted with 
coke or other matter to which they are usually subject, 
thus rendering it more durable ; and it will always ensure 
an uniform regularity in the supply of coal simultaneously 
with the discharge of coke, and also that no coke will 
remain in the retort after it has become carbonized. I 
have attached to these improvements an apparatus to crash 
or grind the coal prior to its introduction into the improved 
retort, as its peculiar construction enables me to generate 
gas from pulverised coal, and, consequently, to produce it 
at a much less cost. 

In order that my improvements may be more definitely 
explained, I have shown, in Plate XIL, such repiesenta-^ 
tions as are necessary to illustrate their application, fig. 
9, is a side elevation of a gas retort, with my improvementB 
attached $ fig. 10^ is a bngitudinal section taken thnmghtiifi 
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middle of the retort ; fig. 11, a front elevation of the same, 
representing two retorts in one bench or oven. 

In all these figures it will be observed that similar letters 
of reference are marked upon corresponding parts of the 
apparatus: a, a, is a retort of the ordinary description 
used for the generation of gas, which may be varied in 
length and diameter according to the judgment of the ope* 
rator. This retort is furnished with cylindrical vessels 
of uniform diameter by b] at each end, forming a receiv- 
ing and discharging chamber; Cy c, c, c, is the helical 
worm or creeper, which passes entirely through the centre 
of the retort, bearing in gas-tight stuffing boxes at each 
extremity ; (/, rf, is the hopper, into the upper compart- 
ment of which small coal or cannel is placed, being suffi- 
ciently broken to pass through the grating e, e; this 
hopper is furnished with a valve or door^J for the purpose 
of dividing the body of coal, and allowing that portion 
which occupies the lower compartment of the hopper to be 
first introduced into the retort; the dooryj may then be 
slidden outwards, and the coal in the upper hopper will fall 
into that below, and save the constant attendance of a man 
to charge the hopper. The small coal now falling between 
the crushing or grinding rollers, is completely pulverised 
before it enters the retort to be carbonized. To the end 
of the worm shaft c, c, there are a pair of loose and fast 
pulleys, around the latter of which is passed the driving 
strap ff, which receive^ motion fix)m ordinary line-shafting 
placed along the retort-house, and causes the worm or 
creeper <?, c, to revolve slowly, and, consequently, to con- 
duct the coal now under the process of carbonization gra^ 
dually idong the retort, and thus expose every portion of 
it equally to the action of heat ; or it will be evident that 
the worm e, may be driven in any convenient manner. It 
will be seen that a constant and regular supply of coal is 
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kept up by the cnuhing roUen being made to revolve 
by means of the toothed wheels hy A, and thus to deliver 
the small coal into the first coil or compartment of the 
worm^ while the reverse end of the worm is dischaxging the 
coke^ after it has been completely carbonized, from the last 
coil or compartment, and so on^ receiving and dischai^^ng 
bulk for bulk at every revolution. 

There is a small plate or bar i, iy cast upon the interior 
of the door plate of the retort at the discharge end, for the 
purpose of clearing the worm shaft fix)m the coke as it 
revolves, and thus assisting the delivery of the coke into 
the discharge chamber b: the door or valve k, at the 
bottom of this chamber, may be slidden outwards, as de- 
sirable, and allow the coke to fidl into the box or receiver 
/, /• This box has a loose bottom, around which is the 
trough m, m, which is filled with water, in order to seal the 
joint and prevent the escape of gas : the loose bottom is 
suspended upon hinges, so that it may fall and discharge 
the coke aft^er the chamber /, /, has become filled. On the 
upper side of the discharge chamber 6, b, is the exit or 
ascending pipe, which conducts the gas, as it is evolved, to 
the hydraulic main, first passing through the box or re- 
ceiver n, n, to allow the deposit of such portion of tar or 
ammonia as may escape with it; and this deposit may be 
drawn oflT, and prevented firom returning into the retort by. 
the syphon o. 

Having now described my invention of improvements in 
the construction of gas retorts, and the manner in which 
the same is to be performed, I wish it to be distinctly 
understood, in conclusion, that I do not desire to daim 
the exclusive use of any of the parts of which such ap- 
paratus may be composed when separately considered; 
neither do I intend to confine myself to any of the dimen- 
sions or peculiar forms of such apparatus as are shown in 
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the drawuigs annexed^ as I have therein represented such 
views of an apparatus constructed in the manner above 
proposed^ as are best calculated to carry my invention into 
effect; but I claim the novel introduction of the worm or 
creeper into the body of gas retorts^ and the application of 
such other appamtus to be used in conjunction therewith, 
for the purposes and in the manner above describee]^ 
whether the retorts shall be of iron^ fire-clay^ or other 
material^ or whether the worm "or creeper shall be con- 
structed helically^ spirally, or of any other form. — \IniroUed 
in the RoUi Chapel Office, July, 1838.] 

Specification dia^wn by Messrs. Newton and Berty. 



To William Dale, of Marah-streety Shelion-potteries, in 
the county of Stafford, turner, for his invention of certain 
improvements in constructing columns, pillars, bed-posts, 
and other suchlike articles. — [Sealed 14th March, 1838.3 

This invention of certain improvements in constructing co- 
lumns, piUars^ bed-posts, and other such like articles^ consists 
informingeach of such columns, pillars, bed-posts, and other 
like articles, (as pilasters, shafts^ curtain or cornice poles,) 
of several ornamental pieces or component parts of china 
or earthenware, joined or combined together by means of 
a rod, tube, or shafl, passed through the interior of such 
several pieces^ for the purpose of holding them securely 
and firmly in combination, and thereby rendering them^ 
when so combined, strong and fit for the various purposes 
to which such ornamental articles of furniture or decora- 
tion may be applicable. 

Pigs. 1, 2, 3, 4, b, 6, 7, and 8, in Plate XII., represent 
the manner of constructing my improved columns^ pillars^ 
bed-posts, and.other such like articles : fig. 1^ is an external 
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elevation of a bed-post complete ; fig. 2^ is a vertical Section 
of the same^ the several component tubular pieces of china 
or earthenware being securely held together by a central 
shaft of metal^ or of any other suitable material ; fig. 3, 
shows all the component tubular pieces of china separated 
from each other ; and fig. 4, exhibits the same in vertical 
section. 

The several tubular pieces, a, by c, rf, e, f, g, h, made 
of earthen or china ware, may be of any desired orna- 
mental shape or form externally^ provided that their ends 
fit acciu-ately one to the other at their fiuictions. TTiese 
parts, or tubular pieces, are made or manufactured accord- 
ing to the ordinary process of making earthen or china ware 
articles, and are coloured, gilded, or otherwise ornamented, 
according to the taste or design of the artist, and are baked, 
burned, or glazed in the usual way. 

The several tubular parts or pieces, a, i, c, &c., are to 
be either formed with ends which will socket into each 
other at the junctions, as shown in the drawings, or they 
may be made with flat ends meeting together, in which 
last case the joint should be covered by an ornamental 
hoop, ring, or circumscribing piece, the object being to 
hide the junctions of the two pieces. The whole of these 
tubular pieces of china are held together by the rod or 
shaft ky which is passed through the several pieces a, b, e, 
dy ^ifi ffi ^3 And at the outer ends screw nuts or collars 
t, f, or other fastenings, are in the most convenient way 
adapted to the rod or shaft, for the purpose of confining 
the whole of the pieces, and holding thfem securely together. 

It may be desirable here to observe, that I recommend 
applying a slight collar or packing of wash leather, woven 
doth, or 9ome other soft material between the ends c^the 
tubular pieces of earthen or china ware, for the pur- 
poiie of obtaining soft bearings at the joints of the brittle 
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chioa tubes^ in order that I may be enabled to tighten or 
screw up the end nuts upon the central shafl without 

The lower end of the metal' shaft or rod k, may be 
fcMrmed to receive the castor usually applied to bed-posts ; 
and the upper end or top part may be made to receive the 
bed cornice and a cap piece^ or other ornamental appen- 
dage^ which will be readUy understood by any practical 
workman^ and^ therefore^ need not be further described. 

Fig. 5y represents a cornice pole or curtain pole^ con- 
structed according to my improvements ; and fig. 6^ is a 
section taken longitudinally through the same^ letters of 
reference being marked upon corresponding parts^ show- 
ing the combination of the china tubes a^ b, c, 8cc., and a 
metal or other suitable shaft k, as m the former figures ; 
it will not^ therefore^ be necessary for me to repeat them^ 
only remarking that the end pieces and the fastening nuts^ 
in this instance, are covered by caps or pieces /, /, which 
hide the ends of the shafl, and form ornamental bosses on 
the ends of the curtain pole or cornice. 

Fig. 7, is a side elevation ; and fig. 8, a vertical section 
of an ornamental pillar or column, with branching scroll- 
work, intended to support a sideboard, or to be used for 
any other purpose for which the same may be applicable. 
These figures exhibit my invention as fiirther carried into 
effect, or in which several pieces of china are connected 
together, and made fast by a metal or other suitable shaft 
and screw nuts, as before described. 

Having now explained the nature of my invention, and 
the manner of carrying the same into effect, I would re« 
mark that I am aware that two or more pieces of orna- 
mental vases and such like articles have been joined toge^ 
ther by iron pins and screw nuts, but the same forms no 
part of my invention or improvement^ and therefore ia 
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not intended to be claimed by me. But that which I do 
claim as my invention^ is the constructing of columns, 
pillars, shafts, pilasters, bed-posts, curtain poles, or comish 
poles, and such like articles of sereral pieces of earthen 
or china ware, united, strengthened, and supported by an 
internal shaft or rod passing through the whole length of 
the same, and furnished with screw nuts or other descrip- 
tion of fastenings and collars, &c., as hereinbefore set forth 
and described. — [InroUed in the Rolls Chapel Office, Sep- 
tember, 1858.] 

Specification drawn by Meurs. Newton and Berty. 



lo Joshua PaocTsn Wbsthead, 0/ Manchester, in the 
county of Lancaster, small-ware manufacturer, for his 
invention of an improved method of cutting caoutchouc or 
India rubber, leather, hides, and similar substances, so as 
to render them applicable to various useful purposes. — 
[Sealed 16th February, 1836.] 

This invention is described by the Patentee in the follow- 
ing manner; and the drawings annexed to the specifica- 
tion represent one arrangement only of machinery or 
apparatus by which the improved method of cutting is 
carried into effect. 

Fig. 11, Plate XIII., represents an end, and fig. 12, a 
front view of a machine, in which a, is a driving shaft, 
which receives motion by hand from the crank handle a 1, 
or from other power, as circumstances jnay require. TUs 
motion can either be imparted or arrested at the pleasure of 
the operative or person attending the machine ; b, repre- 
sents the fly wheel, for the purpose of equalising the rota- 
tion of the shaft a ; c, is a pulley, keyed on th^ shafl^ and 
cairying the strap n. Immediately above the pulley o^ 
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«Bd parallel to the shaft a^ is placed the shaft e^ Btipported 
hj two hangers dy d, and revolving freely on its axis. 

On this shaft are placed the pulleys e^ande 1; the former 
Teceiving motion from the strap d, and the latter impart- 
ing motion to the strap f^ which passes round the pulley 
y, placed firmly on the small shaft f, f, carrying the two 
small circular disks or cutters ffy g^ which are revolved (m 
the direction of the arrows) at an increased velocity due to 
the relative circum£erenoes of the various pulleys c^ €y e 1, 
and f. By reference to the driving shaft a^ at the opposite 
extremity to that at which the power is imparted, it will 
be seen that a small bevil wheel a, is placed thereon^ g^&r** 
ing into a similar bevil a 1^ or a 2, placed on a transverse 
shaft b, by as best seen at fig. 11* This shaft by by is allowed 
to move endwise in the journals or supports in which it is 
supported, so that either this bevil a 1, or a 2, can be put in 
gear with thfe driving bevil a^ and thereby the direction of 
rotation of the shaft by by may be reversed at pleasure. 
When either of the bevils a 1^ or a 2, are put in gear with 
the bevil afit is kept so by means of a small catch 61^ 
which fiills into a groove cut into the shaft by by and pre* 
vants any ends, traverse, or movement of the shaft until 
fimoved by the operator for the piupose of reversing the 
eolation. From the shaft by by motion is conveyed by 
means of the pulley o, and the strap g 1, to the pulley h, 
which is supported on a shaft, by hangers A, A, similar to 
the shaft E^ already described. This shaft is also provided 
with a small drum or barrel i, as seen at fig. 12, which im- 
parts motion, at a r|duced speed, to the strap i, and thence 
to the pulley k, placed at one end of the shaft m, m, m, as 
seen at fig. 12. At the opposite end of the shaft m, m, 
(which is supported in the sliding carriage n, n, n, n,) is 
placed a spur wheels geaiing into a similar wheel placed on 
the extremity of a screw, passing the whole length beneath 
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the oarriage n,nfn,n, and taking into a atafcionafy cut 
attached to the part ft 1^ o 1^ similar to the airangement 
for traversing the slide rest^ in lathes for the ordinary can- 
structiod^ the direction of traverse ot end motion of the 
earriage nyn,n,n, necessarily depending on the direetioii 
of rotation of the ptdley k s 0,0, are two supports attacked 
to the carriage n^ n, n^ ft, and provided with small ahafta r, 
«nd r I, which receive a slow revolving motion from the 
bevils o 1, an'd o 2, the former of which is placed on the 
shafts lit, irt : p^ p, represent two stationary shields or rests 
supported from the part ft 1, n 1, each provided with an 
horizontal slot or opening, to allow of the alternate tnverae 
of the small shafts r, and r 1, as well as a perpendicular cwl 
or opening, through which the lower extremity of the 
cutter^, is caused to revolve, as seen at fig. 12. 

By tracing the motion of this machine, it will be ae^ 
that the cutters g, ^, are receiving a quick rotation at the 
same time that the shafts r, and r 1, are receiving a slow 
rotation, as well as a slow end traverse or progressive mo- 
tion dependent upon the screw motion, which governs the 
traverse of the carriage 11, n, it, ft : supposing, therefore, a 
flat disk or piece of caoutchouc, leather, hide, or other 
similar substance to be secured in the position represented 
at s, by means of washers and screw nuts, or other conve- 
nient apparatus, it wiU partake of the motion of the ahaft 
r, on which it is placed, and gradually revolve and keep in 
contact with the cutter g, regularly approaching the •'^m^ 
by the traverse of the carriage ft, ft, ft, ft, in the directi<Mi (^ 
the arrow ft 6, and thereby cut the material s, into fillet or 
tape /, t, i, till the whole is disposed of. The utility of the 
rests or shield /7,p, will now be obvious in aupportiag tha 
material to be cut when subjected to the action of the cuttet 
g, which has a constant tendency to press it i^pdnst the 
aur&ce ofthereat/y* 
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In operating with this machine^ it will be remarked that 
while the shaft r^ which carries the material Sy is approach- 
ing the cutter g, the corresponding shaft r \, is receding 

' from the cutter to which it belongs^ so that when the piece 
9y is finished, and the shaft r, which supported it is near 
to the cutter g, the corresponding shaft r\y is at the 
greatest distance from its cutter. In this position the ma- 
chine is stopped by the operative or attendant, and the disk 

' or flat piece of caoutchouc or other material placed on the 
shaft r 1, the catch b 1, elevated, and the shaft i, by removed 
endwise, in the direction of the arrow b 6, fig. 1, so as to 
rcKeve the bevil a,l, and bring the bevil a 2, into gear with 
the driving bevil a, and thereby reverse the direction of 
the rotation of the pulley k, and, consequently, the tra- 
verse of the carriage n, n, n, n. The macliine being again 
put in motion, the cutting proceeds on the one shaft r 1, 
while the opposite shaft r, recedes from the cutter ^, pre- 
paratory to receiving a firesh piece of material as soon as 
that under operation shall be -finished, and the machine 

* again stopped as before ; thus the shafts r, and r I, are 
alternately loaded, and the material cut, from a flat disk, 
into a continuous fillet or ribbon. 

Now, although the machine which I have above de- 

' scribed answers the intended purpose of enabling me to 
cany into eflect my improved method of cutting caout- 
ehouc or India rubber, leather, hides, and similar sub- 
stances, so as to render them applicable to various usefiil 
purposes, I am liilly aware that the same may be variously 
modified ; as for instance, instead of imparting a rectilinear 
or progressive movement, as well as a rotary motion, to a 
piece of caoutchouc or India rubber, leather, hide, or simi- 
lar substance intended to be cut into fillets, a revolving 
motion only may be imparted ; and by causing the pedestal 
or bands upon which the revolving cutters work, to be fixed 
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on or attached to a diding carriage^ and made to advance 
in the direction of the material to be operated upon, a 
similar efiect may be produced, and the caoutchouc, 
leather^ hide, or other similar substance be cut into fillets 
or tapes of the required thickness. 

It is also obvious, that instead of using revolving circular 
cutters, longitudinal or straight knives or cutters may be ap- 
pHed, to which a rapid reciprocating motion may be given, 
for the purpose of cutting the caoutchouc, hides, and sinu- 
lar substances into fillets. 

The position of the various motions and parts of the 
machinery for the accomplishment of my method of cutting 
such materials, may also be considerably varied if required, 
and rendered more completely self-acting or independent 
of the operative or attendant. But as one great advantage 
arising from the adoption of my improved method is, that 
of cutting pieces of material of irregular shape and size, 
the adjustment of which must always depend on the judg- 
ment of the operative, I have considered it best to leave 
the machine also greatly dependent on his or their attention* 

I therefore wish it to be understood that I claim, as my 
invention, not only the machine hereinbefore described, 
but also any modification of such machine, by which my 
improved method of cutting caoutchouc or India rubber, 
hides, and similar substances into a band, tape, or fillet, 
by means of a revolving or other cutter acting on the exte- 
rior edge of such materials, and regularfy cutting the same 
in a spiral or helical direction towards the centre, can or 
may be efiected ; and such my invention being new, and 
never before efiected by machinexy, I do hereby dedaxe 
this to be my true and faithfiil specification of the same,— • 
[InroUed in the Inrolment Office, Augtat, 18S6.] 
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To Miles Bebry^ of the Office for Patents^ 66, Chancery^ 
lane, in the county of Middlesex, patent-affent and 
mechanical draftsman, for certain improvements in the 
means of economizing heat and fuel in furnaces or closed 
fireplaces, being a communication^ — [Sealed 31st May^ 
1838-] 

These improvements m the means of economizing heat 
and fuel in furnaces or closed fire-places^ consist in a mode 
of collecting the smoke^ gas^ and other vapours emitted 
from the combustion of fuel and bom. the smelting of ores^ 
and conducting such vapours into a furnace^ for the pur- 
pose of aiding the combustion in conjunction with or in 
addition to the ordinary blast of atmospheric air. 

The w^piftwoy in which the inventor has carried this ob- 
ject into effective operation will be seen by reference to 
Plate XIII.^ in which fig. 1^ exhibits a series of apparatus 
shown in section : a^ a^ represents a blast furnace^ con-* 
taining ore and fuel as usually combined when the ore is 
submitted to the process of smelting ; b^ is the hopper at 
top^ by which the ore and fuel is introduced into the tower 
of the blast furnace^ at the lower part of which hopper a 
sliding plate or shutter c^ is adapted and fitted tightly^ so 
that, when closed^ no gas or vapour can escape through 
the top of the tower and hopper. At the bottom of the 
tower the ordinary air pumps n, d, are shown^ by which 
the blasts firom blowing machines are conducted through 
the tuyere holes or blower apertures into the furnace^ for 
the purpose of carrying on the combustion. 

Near the top of the tower a long elliptical opening is 
made through the brickwork^ which communicates with 
a pipe E^ for the purpose of conducting away the smoke^ 
gas, and other vapours emitted firom the combustion of the 
fuel and smelting of the ore when the sliding plate c, is 
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dosed* Hub pipe e^ riaesat an inplination of about far^ 
$ve degrees^ in order that it may not be choked by the ma- 
terials, and that the dust carried up by the current may be 
made to fall back into the furnace. This incUnation of the 
pipe is not, however, absolutely essential, as the quantity 
of dust will be small, and as the tower will not be filled with 
the material quite up to its top : care, however, must be 
taken to keep the aperture clear, and the internal capacity 
of the pipe e, must be considerable, so that the vapours 
may pass through freely. 

As, during the occasional re-chai^ging of the smelting 
fiimace with ore and fuel, the slider c, must be opened, the 
passage of the vapoiu^ through the pipe e, would be par- 
tially interrupted, another channel is therefore provided, 
*by which the vapoiu* would be carried into the pipe e. For 
this purpose, in the brickwork of the tower, an annular 
recess p, f, is formed, at least a foot below the top c^ the 
materials under operation, and an elevated branch pipe 
G, led therefrom into the pipe e, which at that time should 
be closed above by a sliding plate z. 

Having now described the means by which the sm^^e, 
gas, and other vapoiu's are arrested in the upper part of tibe 
tower of a smelting fiimace, and conducted from thence 
hy a pipe, I now proceed to show the manner in which 
such smoke, gas, or vapours are applied td the purpose of 
affording heat, and thereby economizing friel in assmdng 
the operation of another frimace employed in the process 
of melting metal for a foundry. 

The pipe e, may be carried down in any form for con* 
ducting the gas and vapour, but, in order to divest the gas 
and vapour of dust, it is desirable to insert the lower end of 
the pipe £, in a vessel of water. This vessel is shown at 
H, H, about half filled, and an inverted vessel i, is placed 
within it in the way of a gasometer, but held firmly in ite 
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place hy britt and nuts. The pipe b^ passes through the 
top of this vessel i, and its lower end is carried below the 
surface of the water, so that the gas and vapour must risH 
mp through the water into the upper part of the vessel i, 
leaving the dust behind it, the water being supplied and 
kept at its proper level in the vessel h* 

In the upper part of the vessel i, a pipe k, is inserted^ 
which conducts the gas and vapour onward, and this pip6 
passes in a contorted form through a reservoir of water L, l> 
bj which means the gas and vapour become cooled, and 
the steam contained in the vapour condensed, which con-^ 
densation may be allowed to escape by a syphon or by a 
cock. 

From the reservoir l, the pipe k, proceeds to an air-^ 
pump H, into which the gas is deUvered by two inlets, each 
being furnished with a clack valve opening inwards. In 
the pump M, a piston n, is made to work by any suitable 
means, for the purpose of drawing the gas through th^ 
pipes K, and k, above described, and also for forcing thtf 
gas onward through the pipes 0,0,0; which pipes are fur^^ 
nished with ckck valves^ opening outwards. 

The gas, in its progress through the pipes o, towardd 
the jets p, p, in the tuyere holes of the melting fiimace a, 
is idkiwed to pass by a branch pipe r, into a vessel like 
a gasometer s. . This gasometer s, acts as an air vessel^ 
regulating the pressure of the current of gas ; for when the 
dastic force of the current of gas at the jets is greater thaif 
riequired, its pressure causes it to recoil upon the water ini 
ihe vessel s. This apparatus, however, is well known, being 
Ae same as is usually employed in iron-works for r^ulat* 
iag the air whidi feeds the combustion of blast furnaces. 

In order to combine the ciurents of gas thus forced inix^ 
the furnace with the currents of atmospheric air, commonly 
eagdoTed for supporting the isombustion^ another jet t, ii 
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inserted into each of tlie jets p^ p^ the jet t^ conducting the 
atmospheric air from the pipe u, into which it is foroed bj 
the ordinaiy blowing apparatus. 

It will now be perceived that the two currents of gas and 
air will become united in the ends of the jets p^ p^ and that 
the gas and air in combination^ being in this way forced 
into the furnace, the combustion will be greatly promoted, 
and the heat act more forcibly upon the metal intended to 
be melted, thereby economizing heat and iiieL 

I would here remark, that though the nozles of the air 
pipes T, should be placed concentrically within the nozles 
of the gas pipes p, it is desirable that their jets should not 
be coincident, but that the jet of the air pipe be about six 
inches behind that of the gas, in order that the air and the 
gas may be properly mixed together before entering the 
furnace ; and it is desirable that the force with whidi the 
air is impelled should be greater than that of the gas. In 
some cases I find it desirable to blow into the furnace 
through the upper tuyere holes, and, for this purpose^ 
make the pipes capable of elongating, by forming parts of 
them as sliding tubes. In applying this invention to re- 
fining fiimaces, it will be proper that the jets of the gas 
tubes should be larger than those of the air tubes;, as a 
greater quantity of gas should be introduced to promote 
the object with the best efiect 

For areverberatory or puddling furnace, experience has 
proved that the temperature will be greatiy increased if the 
gas and air be brought into combination and mixed within 
the furnace. For this purpose the inventor suggests that 
the air and gas be severally introduced at difierent tuyere 
holes, as shown in the sectional elevation fig. 2/ and plan or 
horizontal section fig. 3, in which p, is the gas pipe, andT^ 
the air pipe. If the two aeriformed fluids, by the means 
before described^ be thus introduced, they will beome 
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perfectly combined at the part required ; and being then 
ignited by the introduction of a flame^ or by a small quan- 
tity of burning coals^ exert the most beneficial effects upon 
the metal under operation. And if an extra fire be required, 
iiiel may be placed between the two bridges at z. 
' In such constructions of furnaces as carry on the com« 
bustion principally by the draft of a chimney, jets of gas, 
obtained as before described, may be apphed in the manner 
represented in the sectional elevation, fig. 4, and in the 
horizontal section, fig. 5. The gas is to be introduced by 
the pipe p, into the front part of the furnace, and the atmo- 
spheric air is allowed to pass by ordinary draught through 
the register of the ash pit, and at such other parts as may 
be required ; and the combined aeriformed fluids being 
ignited by a small quantity of burning fuel on the grate y, 
ilie heating effect will be obtained. One, two, or more 
series of pipes, or abroad flattened pipe, may issue fi*om the 
main gas pipe p, for distributing the gas equally in the 
firont chamber of the furnace. If the furnace under the 
boiler be required to bum constantly, and the supply of gas 
from the blast furnace be occasionally suspended, it may 
be desirable to introduce an additional fire between the two 
bridges at z. 

If the iron is required to be heated in a reverberatory 
furnace without being brought to a welding heat, gas and 
atmospheric air combined and ignited may be employed 
^thout any other fuel. For this purpose gas and air may 
be introduced, as shown in the sectional elevation, fig. 6, 
and horizontal section, fig. J: p, is the pipe for bringing 
the gas firom the smelting furnace, which pipe may be 
spread out into the form of a flat tube opening into the 
month of the furnace; in the chamber of the moiith 
of the furnace, a series of flat tubes a, a, a, are placed 
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perpeiuiiciilarly^ open at bottom to the ash pit, and 
at top to the furnace. Hie gas passes fiom the pipe p, 
into the front chamber^ and thence rises up between the 
air tubes Uy Oy c^ into the furnace^ and the atmospheric 
air from the ash pit at the same time rising through the 
tubes Oy a, a, becomes mixed mth the gas^ which, when so 
combined, is to be ignited by the introduction of a flame^ 
as before said. If an additional quantity of atmospheric 
air should be required^ it may be introduced through an 
opening above. 

In such construction of ftimaces as require a constant 
supply of fuel to be kept in a state of ignition, the gas may 
be employed as an auxiliaiy to assist combustion^ and 
thereby to economize fueL 

The manner in which the present improvement may be 
adapted to such a case, is represented in the sectional ele* 
vation, fig. 8, and horizontal section, fig. 9. The gas is, in 
this instance, brought under the grate by the pipe p, and 
distributed, by several branch pipes, over the upper part of 
the ash pit, whence it rises by the ordinaiy draft of atmo- 
spheric air through the grate into the furnace. The quan- 
tity of gas thus delivered must be regulated, otherwise the 
quantity might impede the passage of atmospheric air re* 
quired to keep up the combustion. If it should be pre- 
finred to introduce the gas above the grate, that may be 
done by means of the upper pipe p*, instead of the lower 
pipe p ; and in that case, atmospheric air must be intra-* 
duoed by openings immediately contiguous to the nozle 
of the pipe p*. 

In some cases it may be desirable to effect a miztuve 
of the air and gas in a vessel previously to ite being intro- 
duced into a furnace ; for this purpose the box shown at 
fig. 10, may be employed. Into the bac]^ of this box the 
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end of the gas pipe p^ is inserted, and below it a similai^ 
pipe T^ for conducting the atmospheric air. The box is 
divided by two or more partitions, each of which is perfo- 
rated with a multitude of small holes ; the gas and air in 
passing through these holes necessarily becomes inter- 
mixed, and it ultimately proceeds through the jet to the 
iumace. It is, however, desirable that a wire-gauze guard 
should be stretched across the jet, in order to prevent the 
lighted gas from re-passing into the box, and there ex- 
ploding. 

If, in the process of smelting, it be not thought necessary 
that the gas to be employed should be impeUed with great 
force, and freed from dust and steam, it may be made to 
come. directly by the pipe e, fig. 1, into the fire-place, 
without making use of the vessel of water h, of the reser- 
nnr i«, l, the air pump m, and the vessel (similar to a 
gasometer) s. It is sometimes desirable to heat the air 
and gases in any well-known apparatus before employing 
them in ftimaces. 

Lastly, I desire it to be understood that I do not intend 
to confine myself precisely to the forms and arrangements 
shown in the drawing, but that I claim any and every con- 
venient mode of collecting the gas and inflammable vapours 
emitted fi^m a smetling furnace, and of conducting and 
applying such gas and inflammable vapours into a fire- 
place or frumace, for the purpose of heating by its com- 
bustion, or assisting the combustion of the other fuel which 
may be employed with it, in produdng heat for any pur- 
pose to which such heat may be applicable, — {Inrotted in 
tie RoUi Chapel Office, November, 1838.] 

Speaiflcation drnvn by Messn. Newton and Berry. 
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7b Joseph Nkedham Taylor^ of Red lAan^quare, in 
the parish of Si. George y Bloomsbury, in the county qf 
Middle$eXy a captain in the Royal Navy ^ for his inverition 
of a certain method or certain methods of abating or 
lessening the mischiefs arising from the shock or force of 
the waves of the ocean, lakes, or rivers, and of reducing 
them to the comparatively harmless state knoum by the 
term broken water, and thereby preventing the injury 
done to, and increasing the durability of breakwaters, 
moleheads, piers, fortifications, lighthouses, docks, wharfs, 
landing places, embankments, bridges^ or pontoon bridges; 
and also of adding to the security and defence of harbours, 
roadsteads, anchorages, and other places exposed to the 
violent action of the waves. — [Sealed 4th July, 1838.] 

The subject of this patent is the construction of a floftU 
ing pier or breakwater, nvhich will have the eflfect of 
breaking the force of the waves, and, at the same time, not 
offer such a dead resistance as a solid pier or breakwater 
would, if constructed of masonry. 

The inventor conceives that if he constructs a floating 
body as a breakwater, which will break the force, and, at 
tiie same time, yield to the impetuosity of the waves., that 
little or no damage will be sustained by such yseifiii^ break- 
water in case of a violent storm, when a pier, breakwater, 
or other similar stationary work, constructed of solid 
masonry, and in the ordinary manner, would be materially 
injured, or, perhaps, entirely destroyed. 

The breakwater invented by the Patentee, is constructed 
of very strong timbers firmly bolted together, and forming 
a sort of framework : the interstices between the frame tim- 
bers is partially filled up with very strong planks ; these 
planks, however, must not be placed too close together, aa 
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room must be left between them to allow the water to 
flow through^ otherwise the waves would force up some of 
them* This floating or yielding breakwater^ constructed 
in the aforesaid manner, is then to be firmly anchored by 
chain or other cable^ in any situation in which it may be 
required ; and it will be found that as the breakwater or 
other work floats on the surface of the water^ and slightly 
yields to the waves^ and thus decreases their force^ no se- 
rious consequences need be apprehended. 

The Patentee concludes his specification by sayings that 
he claims as his invention the construction of a yielding 
pier or breakwater^ which will efiectually break the force 
of the water^ and^ at the same time, yield to it^ so that the 
violence of the waves will be less likely to take any disas- 
trous efiect upon it.— [Inrotted in the Rolb Chapel Office, 
Januarjf, 1839.] 
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(To the Editor qftke London Journal o/ArU.) 

S1B9*— As an inquiry into the natorc and properties of fuel is 
one of great public interest^ both as regards its value in the gene- 
ration of steam, and in connexion with the arts and manufactures 
of this country, I make no apology for communicating the fol- 
lowing fiicts and observations through your valuable JonmaK 

Being, through the Dublin Steam Company, extensively con- 
nected with steam navigation, and having been instrumental in 
introducing it into Ireland, in aid of inland intercourse on the 
River Shannon^ my attention was drawn, several years back, to 
the substituting turf, for coal, as a fuel for the steam-vessels, on 
the score of economy and convenience — coal being obtained with 
difficulty, and at a great expense ; while turf abounded in nume- 
rous districts along the hundred miles of that river> over which the 
steam-veseels daily passed. A further inducement was* that its 
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adoption as a fuel for steamers would form a valuable aad pfo* 
itable source of employment The result of the trial has been 
satisfactory in eyery point of Tiew. 

In the adoption of a turf fuel» no small inconvenieiicey faow< 
ever, was experienced from its great bulk ; andy in wet seasons» 
from its retaining so much moisture as seriously to detmct from 
its heating powers. My attention has long been directed to Uie 
remedying these two evils, by obtaining a more condensed and 
a drier fuel. 

During my investigation I was struck with the meagre accoants 
which books afforded of this valuable natural product, and the 
?itt!e attention which had been given to it by the scientific aad 
practical men in this country, while, on the continent, there had 
been many experiments and much valuable inquiry both as to 
its properties and varieties. As to the means of increasing its 
density, and thus remedying the evil of its excessive bulk, nothing 
had been attempted, neither had any effort been made at impror* 
ing the mode of preparing it for fuel ; yet these are objects of 
great importance. My attention was further drawn to the valoe 
of turf, or peat fuel, as it is called in England and Scotland, by 
the statement, that it had not only the power of giving an intense 
heat» and with great rapidity ; but that it possessed properties 
which gave it great value when applied to the various processes 
of metallurgy, aiid particularly in the working of iron when the 
fuel comes in contact with the metal, lliis led me to pursoe 
the inquiry on another ground, namely, as being likely to supply 
an improved fuel for the uses oj the furnace and the forge. 

The well-known superiority and high-money value of ** char- 
coal iron,'' (iron manufactured by means of the heat from char- 
coal, and which is the leading peculiarity of Swedish iron,) gave 
a further stimulus to the inquiry. Coke prepared from turf, as 
being a pure vegetable charcoal, ought, it would appear, not only 
to possess heating properties analogous to those from wood char* 
coal, but to be equally free from those deleterious ingrediesta 
which abound in mineral coal. Such^ indeed, is the value and 
purity of the iron manufactured by the aid of wood cbascoalj 
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prefereBce to coal coke^ as adopted in Great BritaiDi that vre 
find an extenaive company now formed in the metropolis^ called 
the ''India Steel Company/' established for the purpose of 
inporting iron manufactured by themselves in India by the meana 
of charcoal} in procnriog which they have there great facilities, 
and converting It into steel by the same material in this country. 
It is to be hoped that by such means the importation of Swedish 
iron may ere long be rendered unnecessary. 

Of the use of turf coke in the working iron^ many strong tes* 
timonials from practical men were given in a tract presented to me 
by Lord Downshire^ whose attention had long been directed to the 
means of rendering the Irish bogs more valuable. Its import- 
ance for the uses of the forge cannot be overlooked. Much 
iigury is snstaioed, not more from the use of inferior iron, than 
from the impurities of the coal and coke with which, in many 
parts of England, we are compelled to work it. The extent of 
this evil and its consequences, cannot, it is tme, be stated in 
figures, but it is not less appreciable on that account. This is 
well known by all workers in iron and steel ; and when we find 
an important part of our machinery break, and probably do great 
mischief, we are apt to censure the workman, when we should 
rather lay the fault on the iron, or the impure fud with which 
he had to work. 

In pursuing the inquiry as to the manufacture of turf coke, I 
fell naturally into the common error of taking the lower portions 
of the bog in preference to those nearer the surface; and from this 
circumstance, that the latter, on account of their lightness, i^- 
peaied wholly unsuited to the purpose ; while the former, from 
their greater comparative density, seemed alone available in pro* 
ducinga coke which could stand the blast. From the lower 
strata a sufficiently dense coke could be formed, by the aid of 
suitable coking stoves ; but it was found to be so impure, and 
impregnated with so large H proportion of incombustible and 
deleterious matter as to have an injunous effect on iron, horn am 
acid whidi it was supposed to contain. From the upper strata, 
and particularly where they were composed of bog moss, which 
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kad made but little progress towards decompositioii and aolidi- 
ieation, 1 obtain an exceedingly pure carbon, giving a yery small 
per centage of useless, and no injorious, matter. This upper 
portion of the bog, however, was of so light and poroas a texture, 
and so apt to re-absorb moisture, by which its heating properties 
were much reduced, that it would scarcely repay the labour of 
cutting and saving, even for domestic fuel, while the lower strata, 
OD the contrary, often approached the solidity of coaL This 
superior density had been acquired in some degree by the decom- 
position and consequent solidification of its vegetable fibre, but 
still more by the consolidation, through ages, from the pressure of 
the superincumbent mass, often to the depth of twenty or thirty 
feet. But this great density, valuable as it may be, had l)een 
obtained at the expense of its purity and heating properties, by 
the addition of many heterogeneous and incombustible substances; 
snd which, pro ianio, and without reference to their chemical 
etfects, deteriorate ita calorific power and usefulness as a fuel- 
Without going further into this inquiry, it is enough for our 
present purpose that we do find this difleredce existing between 
the upper and lower divisions of all bogs. TIjis is well illustrated 
by Mr. Griffith, in his analysis of a part of the bog of Allen, of 
the depth of thirty-eight and a half feet, as given in the bog re- 
ports. On examining his report, the upper portions, even to the 
depth of eight or ten feet, was stated as exhibiting so *^ open- 
grained and fibrous a texture," that the different species of the 
mosses of which it had been composed were easily discernible; 
the iphagnum palmire (the lightest of the bog mosses) predomi- 
nating. This portion of the bog was of so low a specific gravity 
as 356 (water being taken at 1000) ; >nd what is here important, 
yielding not more than one per cent, of incombustible ash. As 
he descended to the lower portions, he found the mass progies- 
sively increasing in density, until it showed a '' fracture conchoidal, 
lustre shining, with a strong resemblance to coal, and susceptible 
of a high polish ;*' and further, that it was capable of yielding a 
" very compact charcoal with internal lustre shining." He found 
its specific gravity increased from 356 up to 1236, but accom- 
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pauied with die drawback^ that its incombustible ash had also 
increased from one to twenty per cent., independ^tly of the in- 
jorvMs tendency of those substances with which it had become 
combined ; thas promg that as the bog gained in density, it lost 
IB combustible ralue, weight for weight, and that even as a do- 
mestic fuel it was hot seldom used, " owing to the unpleasant 
smell it ga?e oot when ignited." 

• I may here observe, that I have burned the compressed peat 
coke, which forms the subject of the following analysis, in a 
small room» in a stove resembling Joyce's stove, standing on the 
table, for four days and nights successively, daring which it was 
never extinguished, and without any perceptible unpleasant smell 
or other annoyance. 

Now, having thus ascertained that the upper and lighter por« 
tioBS of the bog had the greatest purity and heating power, weight 
for weighty the difficulty presented itself of combining density 
with purity, and which in the natural stale do not co-exist. 

lu this I have completely succeeded, having obtained a coke, 
from the lighter portions of the bog, possessing not only double 
the density of wood charcoal, and equal to that of coal coke, but 
possessing that purity which is so essential in the working of 
iron. To ascertain the relative values of the compressed peat, and 
peat coke, as compared with coal, coal coke, and charcoal, I had 
a very accurate analysis made by that able eexperimentr, Mr. 
Everitt, and whoee report I here subjoin : — 

BEPORT OF EXPERIMENTS ON PRESSED PEAT, AND ON 

COKE MADE THEREFROM. 

Deiysitt. — ^The density or specific gravity of water 1000 . 
Ck>mpiessed peat, the thinnest and hardest pressed. . 1160 . 

Ditto, the thicker or less pressed • 910 . 

Peat coke^ the thinnest or hard pressed • . • . • 1010 . 

Ditto, the thicker or less pressed 913 

The resm fuel 1140 . 

The resin alone 1110 

The hardest and dry woods, such as oak, ash, elm, 
vary from. • . ♦ 800 to 885 
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And the lighter woods, such as poplar, 

pine, &c., from 389— 530 

Charcoal from hard woods, raries from .... 400 *— 025 

Coals vary from 1160 —* 1600 

Hence we see that the hardest compressed peat is denser than 
the hardest woods, in the relation of 1 160 to 885 ; and compaiel 
with some of the lighter woods, nearly double. Further, that 
the coke prepared from the hardest compressed peat is nearly 
double the density of ordinary charcoal. In common practice, 
it is reckoned that 100 lbs. of charcoal occupy the same spaee 
in a measure as 200 lbs. of coke. The peat coke would, weight 
for weight, occupy the same, rery nearly, as common coke. 

Calorific Power. — ^The next point of investigation was the 
calorific power, as compared to coal, common coke, and 
charcoal. 

The usual method of making assays of this kind, is to bum 
weighed quantities of the respective fuels, and endeavour to as- 
certain how much water each respectively will raise a given 
number of degrees, or convert into vapour. But experiments of 
this sort, unless made on a very large scale, cannot lead to any 
comparable results. It is given in Berthier (Essais par la voie 
seche, vol. i. p. 289), as being the result of accurate experiments, 
that a givei^ weight of charcoal will raise 78 times its own weight 
of water from 32° to 212°, or boil off in vapour 1 1 ^'^ its weight : 
which data do not differ materially from the results obtained 
on a large scale, by J. Parkes (see his paper in the " Transac- 
tions of Civil Engineers," vol. ii. p. 161). Now we know, from 
actual trial, that weighed portions of coke, charcoal, Sec., 
used under stills and boilers, holding only from 5 to 10 gallons 
of water, will not produce ^ of this effect. I am here convinced 
of the utter futility of trusting to any such experiments oH a 
small scale, with the view of having any thing like an approxima- 
tion to the true relative values of fuel ; even in the best con- 
structed calorimeters, where only a pound or so of the fhel ia 
consumed, it is very difficult to command uniformity through any 
two experiments. I was here induced to adopt the m^tfabd le- 
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eommeaded by Berthiery in his work, toI. i. p. 228, iu ord<r to 
obtttiB the rebtive values of these fuels. 

It is assumed^ from the results of almost all experiments, that 
iht absolute quantity of heat generated, during thoi combustion 
of any fuel, is in exact relation to the quantity of p^ygen con- 
•mned on entering into combination : hence, in order to ascer- 
tain the relative calorific powers of fuels, it is only necessary to 
Moertain tlie quantity of oxygen each consumes in burning. 

The best mode of doing this, is to mix a weighed quantity of 
•Abe fiiel with a slight excess of litharge (oxide of lead), and find 
what quantity of metallic lead is reduced. It is to be remarked, 
that thb method cannot be applied to such fuels as contain any 
^obtiie matter, from Berthier (and which also agreed with some 
te^iak made by me on the same substances). 

10 parts of pure carbon, will give of lead • . 340 grs. 

10 parts of good wood charcoal, fi-om .... 300 to 323 

10 partsof dry woods, from 120 — 140 

- 10 parts of good coke, from 260 -- 285 

It may be here remarked, that assuming the principle, which 
h Ae fbimdation of this mode of assaying, to be correct in prac- 
tice, it is susceptible of great accuracy ; for, as every single grain 
of carbon produces 34 grs. of lead, any error in estimating the 
lead is reduced to ^th in estimating the carbon. 

The following results are averages of two, and sometimes three 
experiments on the same fuel ; and in many cases the metallic 
lead in two consecutive trials did not differ more than 2 grs., 
which correspoAds. to only ^ih of a grain of pure carbon. 
10 parts of the peat coke—this was picked surface peat — gave 277 

10 parts of peat coke, lower strata 250 

10 parts of the pressed peat 137 

The resin fuel,. containing, so much volatile matter, could not 
be tried in this way ; and its calorific value could not be ascer- 
tained from the difficulty of arriving at any satisfactory result, 
accept on a large scale. 

The above numbers represent the relative quantities of heat 
^fakh can be produced by the same quantities of each of the 
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ftieb; and in eases where quantity of heat alone is tbe consider* 
ation, these numbers will also represent their relative values. 

But intensity of heat is often of more consequence than quan- 
tity ; and in^jensity depends very much on the density of the fuel, 
Thus, chetcoil can never produce so high a heat as coke ; and, 
in this respect, the denser peat coke and common coke are about 
equal. These comparisons are quite irrespective of any foreign 
matter being present which may be injurious to the quality of 
iron, where the fuel is used for reducing the metal from its ore, 
or for working iron by fire generally, or when it is used under 
iron boilers for generating steam. 

To see how far it was probable or not that the peat coke con- 
tained matter likely to act injuriously in this respect, like some 
coke, portions were burnt in a variety of ways, when nosulphurous 
acid smell could, in any case, be perceived ; sulphur, or meialiic 
sulphurets, are the usual ingredients in common coke, to which 
their corrosive effects on iron boilers is to be attributed ; and 
such coke, during burning, always give very perceptible quanti- 
ties of sulphurous acid gas. 

As the nature and quantity of ash is sometimes of importance. 
I have also investigated these points with great care. 

An average of two experiments, where 1000 grains of peat 
coke (made from the surface peat) were burnt, till all carbona- 
ceous matter was consumed, gave y^ for the quantity of ash of 
a light buiF colour. 

100 grains of such ash contain common salt • . 3. 5 

Silica— sand and silica combined* • 15.0 

Sulphate of lime 22. 5 

Carbonate of lime 43.25 

Magnesia, and carbonate of magnesia 15.00 

Alumina • . • 0.75 



100.00 
The ash contained no carbonate of potaasa, and is remariuible 
for the large quantity of magnesia present. 
From my trials I ign of opiiuon,— Ist, That the p^t ^ke exa^ 
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ttioed by me contains nothing which would, during the ham- 
ingy be more injurious to iron, than wood charcoal, or the best 
coke— -whether it be used to work iron, or under boilers for the 
generation of steam. 

2d. That it is equal to the best coke, weight for weight ; in 
heating power, a little inferior, weight for weight, to wood 
charcoal, where quantity of heat is the only consideration ; but 
where bulk of stowage and high intensity of heat are important 
considerations, it is superior to wood charcoal. 

London, Jan. 18th, 1839. Thomas Everitt, 

' 6, Torrington-square; 
or, Laboratory Medical School, 
Middlesex Hospital. 

The above analysis was made on turf from Lancashire ; bat, 
from other experiments, I find the tarf from many of the bogs in 
Ireland exceeding it in purity, and containing a ranch smaller 
proportion of ineombnstible matter. 

In considering the foregoing report and analysis, the great 
density of both the peat and peat coke, though produced from the 
lighter portion of the surface turf, is remarkable, the compressed 
peat being thirty per cent, denser than oak wood, and double that 
«f the lighter woods, while tlie coke is double the density of 
eliarcoal, and on a par with coal coke. 

^ I may here add, that this density which is so valoable where 
intensity of heat is an object, may be still further increased, and 
with little additional expense. 

This being the first time that the results of the litharge test, 
as applied . to turf coke, has been communicated in this country, 
the value of which Berthier, in his elaborate and admirable essay on 
combustible bodies, has fully established, I may be permitted to 
say Hiat its accnracy, and the smalt amount of practical error to 
which the process is liable, as shown by Mr. Everitt, gives it a high 
claim to our attention, although to persons not familiar with the 
nature of chemical tests, it may not be so self-evident. We here' 
see that the extraordinary attraction which carbon has for oxygen, 
and the power which it thereby exercises of de-oxidizing metallio 
oxidesi renders the litharge test the most saitable for determin* 
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uig An abiolote purity and calorific powers of the varions eekm 
mt least od a amall scale. The carbon, under a high temperature, 
•uniting with the oxygen in porportion to Its calorific powers; 
while the lead, being thus deprived of that which is esseutiul to 
i^ state of oxide, is precipitated in Its pure mctallk* form, the 
relative weights so thrown down representing the true com- 
•bnstible values of the several cokes. 

• It will be observed that Mr. Everitt^ in stating the quantity 
and intensity of the beat given out by peat coke, adds, that these 
are irrespective of the presence of any foreign matter whick may, 
be iajariotts to the iron* Now, we know that many foreign snb- 
Stances do enter into the composition of coal and coke, and do 
exercise a very Injnrioas influence over iron and steel in the 
furnace and forge. Jn this respect the importance of the peat 
coke becomes apparent } iron is not only sooner brought by it 
to a welding heat, but it is found to work softer^ and with Ifss 
of that scaling which is so injurious, particularly in the operation 
of welding. 

These facts I have proved both in the furnace wherp fatfps 
.boiler plates are heated, and in the operations of the forge vlieft 
.even the worst iron was improved in quality^ 

It is not an unimportant consideration that peat coke may tbiis 
be produced from that portion of the bog which has ever beofi 
rejected as a domestic fuel, when a denser kind is to be obtaiaed. 
Again, that it is precisely that descriptipn of turf which most 
abounds in Ireland, and in most of the Urge bog districts hss 
{litherto been regarded as an absolute incumbrance ; alike unfit 
for fuel and for conversion to agricultural purposes. This arises 
from its extreme porousness and levity — its being so far removed 
from that decomposition which is essential to the Teget|U.ive 
functions of all soils, and also to its susceptibility of the ex^ 
tremes of excessive moisture and excessive drought— ovep* 
charged in wet seasons, and amounting to a mere capu$ morkum 
in dry ones. 

The resin fuel; alluded to in the foregoing report^ is an arti&ci^ 
coal formed by ^n union of this peat coke and bitamiaons qifMpr 
up to the point of saturation. Of the uses and properties ef tkia 
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fiie1» as well as of other adraatages derivable from the apfili^^. 
tion of peat« I shall, with your permission, on a future eccasioot^ 
•ubinit to your consideration. I ami &C.9 

C. W, Williams, : 
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RiSPORt OF TRANSACTIONS OF THE INSTITUTIOI^ 

OF CIVIL ENGINEERS. 

(Gontinued from p. 240.) 

History and Construction of Westminster Bridge, aceompanied 

with detailed Drawings. By F. Whishaw, M. Inst. C.B. 

This accont»t of Westminster-bridge has been ex-tracted frbm* 
the Tcry YolnminoiM documents in the Westminster-bridge office, 
aeoess to which was given to the antbor of this paper by the* 
kindness of Mr.. Swinburne, the resident engineer to the bridgec 

The first act was passed in 1736, and empowered oertain com^* 
missioners to raise monies by lottery. Three sites were pitched 
upon J the Horseferry, over agaiust the *Palace-yard» and over 
against Woolstaple, which latter was finally fixed on. The 
aeheme was violently opposed by the City of London and the 
Thames watermen. The commissioners selected a very curious 
tad well-designed wooden saperstracture, by James King; but 
having determined that the bridge should be of stone, they aC 
eepted a proposal from Mr. Labelye to found one pier by means 
of caissons, and which he had offisred to build at his own expense. 

This bridge, so lasting a monument to the genius of Labelye^ 
cDnsists of fifteen semi-circular arches, decreasing regularly id 
span by 4 feet fronr the centre, which measures 76 feet, to the 
aixUi arch on each side, which is 52 feet in span ; all the arehes 
q^ng from the line of low water of 1736* The whole distance 
between the abutments is 1068 feet, with 870 feet clear water- 
way, and 198 feet solid. A peculiar feature in this bridge!^; 
that the spandils are formed of radiated Pnrbeck blocks with 
oecasioMd bond stones^ and the interior filled with ballast and 
rvbbiBk. 

Tha design of Mir. KAbelye was the only one |for layidg th^ 
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femidfttiotts of the piers under water^ and the i^pticatim of 
Oiitflons for this purpose then first took place. The oonstnictioii 
of these caissons and method of founding the piers by means 
thereof, are fully described and illastrated. The piles were 
driven by an engine invented by Mr. Valoue, a vvatch- maker; 
it was erected on a platform, fixed on the top of a barge, aod 
worked by three horses walking round and tarniog an upright 
shaft, on which was fixed a large cog wheel and a drom, on 
which the rope was wound, and passing by pulleys to the top of 
the guide frames, was connected with a follower furnished with 
tongs, as in the common pile engine. The number of strokes in 
an hoar was abont 150, at an elevation of 9 feet ; the weigh tof the 
ram 1700 lbs. The piles were generally cot off; the time occu- 
pied in cutting off a pile about 15 inches squave and 10 feet 
under water, being not more than a minute and a half. The con* 
stmction of the abutments and of the arches is fully described ; 
and the quantity of stone employed in the middle 76-foot arch, 
and the two adjoining 72-foot, is stated ; the expense of these 
three arches was 24,074/. 

The centres employed were on the principle of the diagonal 
truss I for the five middle arches three rows of piles were driven 
on each side to support the centres, and for the other arches only 
two rows. Each centre consisted of five ribs of fir timber, resting 
on transverse and longitudinal oaken plates. The five centras 
used on the Westminster side were afterwards used for the cor- 
responding arches on the Surrey side ; the striking of the cen- 
|Tes was first performed by means of circular wedges of a pe- 
culiar construction : this mode, however, from its expense, was 
superseded by straight wedges. 

A most interesting portion of the history is that which relates 
to the 15-feet sunken pier. There was no piling under th^ 
caisson bottoms^ and the removal of gravel of the bed of the 
river very near the pier in question, occasioned consequently a 
sinking. The progress and nature of the sinking are acctmtely 
detailed. The south point had settled 14 inches, and the north 
point 13 inches ; and the sinking still going on, it was deter- 
mined to remove the superstructure above the suiikeD pier and 
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damaged arches : the sinking still continaed^bat at last appeared 
to stopy and the whole amount was found to be 3 feet 4 inches at 
the north-west angle, and 2 feet 7 inches at the south-east angle, 
of the pier. Centres were erected under the two damsged arches } 
the adoption of which plan was recommended to the commis* 
aioners in the following words: " If the pier should settle much 
more* it is not in the power of any mortal agent or agents to 
l^inder the arches from following it, as long as it is possible ; and 
thereiS»rey in that case» the two arches, instead of parting asunder 
and their materials falling into the river, and not to be taken up 
without a great expense of time and money, will be receivedy and 
their materials supported and secured, in order to their being re* 
gularly nnballt.*' The pier, howeyer, lightened as above described, 
did not continue to sink, and the weight over the piers was con- 
siderably reduced by introducing segment arches over the 15«fQot 
pier, and half arches over the adjoining piers, leaving a consider- 
able void space beneath each. 

Labelye presented to the commissioners several reports on the 
open joints, on the sunken pier, on the Surrey New-road, and on 
the completion of the work^ These are most interesting, serv- 
ing, as they do» to exhibit the state of engineering at that time 
in the country. 

A detailed account is also given of the ingenious wooden sn* 
perstrncture designed by Mn James King, and of Mr. Batty 
Langley's design for a wooden bridge at the Horseferry. The 
author has also collected, at immense pains, the prices of ma- 
terials and of labour as paid in the erection of Westminster, 
bridge; he has also compiled a journal of works from the 
commencement of the undertaking to the time the bridge was 
opened. Tliese most interesting and instructive documents are 
collected from the voluminous records deposited in the Bridge* 
office. 

The paper is accompanied by an atlas of eleven drawings, 
showing the site and all the details of the bridge, with fac-simile 
signatures of Charles Labelye the engineer, and Messrs. Jelfe 
and Tufnell the contractors. 

YOU XIII, 2 R 



[ S06 ] 
ftOtt of |l«tHlUI 

Ormtted tii Seottand bHwem 22d December, 1636, and 22d 

JmiMorf, 1839. 



To Stephen Geary, of Hanilton-pUce^ London, arcbitecti for im*' 
proremenU in the preparation of fiicl.-~29th Deoember. 

^- William Brown, of Port Dundas, near Glasgow, in conee* 
qneooe of a conmnnication from a foreigner residing abroad, 
font flooring machine, for planeing, reducing to an nnifbnn 
thicknoM and breadth, and grooving, feathering, or tongaeisg 
wood need for flooring and other purposes.— 20th December. 

-^ Henry Hontley M ohnn, of Regent's-park, London, M.D., for 
improvements in apparatus for producing light and heat.— 
29th December. 

— « J^iseph Davies, of Nelson-square, in the connty of Surrey, for 
a comiKMition for protecting wood from flame. — 4th January. 

*- William Waiuwright Potts, of Borslem, china*manufactorer, 
for certain improvements in machines applicable to the print- 
ing or producing patterns, in one or more colours, on metallic 
preparations^ to be transferred to earthenware, porcelain, china, 
glass, metal, wood, cloth, paper, paper-mach^, bone, slate, 
marble, and other suitable substances. — 7th January. 

— William Gossage, of Btoke Prior, m the connty of Worcester, 
manufacturing chemist, for certain improvements in manufac- 
turing iron.-^12th January. 

«*' Joseph Fraser, of Halifax^ Yorkshire, fof certain improvemenla 
in the apparatus of machinery to be employed as centerings or 
supporters in the construction of bridges and arches, and in 
tunnels or other mining operations.*^! 4th January. 

*^ John Fowler, of Birmingham, for certain improvements in pre. 
paring or manufacturing sulphuric acid.«-»14th January. 

— Richard Thomas Beek, of Little Stonham, Suffolk, com- 
municated from a foreigner residing abroad, for a new or im- 
proved apparatus or mechanism for obtaining power and 
motion, to be used as a mechanical agent generally, which he 
intends to denominate rotso viv»«— *14th JanWry. 
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To William Brindley, of Biroiingliainy paper-tray maBofactnrer, 
for certain improved arrangements in the construction of screw 
presses. — 17th January. 

— «<- John Small, of the Old Jewry, London, merchant, communi- 
cated by a foreigner residing abroad, for improvements in the 
manvfactare of thread or yarn^ and paper, by the application of 
certain fibrous mateiials not hitherto em ployed. — 21st Jannary, 

— John Thomas Betts, of Smith field- bars, London, rectifier, 
communicated by a foreigner residing abroad, for improvement! 

' in the process of preparing spirituous liquors in the making of 
brandy. — 2l8t January. 

— Benjamin Ledger Shaw, of Henley, near Huddersfield, clothier, 
for improvements in preparing wool for and in the mannfac* 
tare of woollen cloths, parts of which improvements are appli- 
cable to the weaving of other fabrics.— 2 lat Jannary. 

— John Chanter, of Earl-street, Blackfriars, London, and Peter 
Berie, of Dundee, engineer, for improvements applicable to 
steam boilers. — 21st January. 



SEALED IN ENGLAND. 

1839. 



To Samuel Clegg, of Sidmouth-strcet, -Gray^s-inn-road^ 
engineer^ for a new improvement in valves, and the com^ 
bination of them with machinery.— Sealed 3d January — 
6 months for inrolment. 

To Henry Robert Abraham, of Keppel-street, Russell- 
aquare, architect, for improvements in apparatus applicable 
to steam-boilers.— Sealed 3d January— 6 months for in- 
rolment. 

To Thomas Nicholas Raper, of Greek-street, Soho^ 

i gentleman, for improvements in rendering fabrics and 
eatber waterproof.— Sealed 3d January— 6 months for in- 
rolment. 
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To Abel Momll, of Studley^ Warwick^ needle maker^ 
for certain improvementa in the making or manufacturing 
needles, and in the machinery or apparatus employed 
therein. — Sealed 3d January— 6 months for inrolment. 

To Louis Mathurin Busson du Maurier^ of Lombard- 
street, gentleman, for improvements in the construction of 
springs for carriages. — Sealed 3d January — 6 months for 
inrolment. 

To Miles Berry, of the Office for Patents, Chancery- 
lane, patent agent, for certain improvements in rotatoiy 
engines to be worked by steam or other fluids.-— Sealed 
4th January — 6 months for inrolment. 

To Hickling Burnett, of Wharton-street, Bagnigge 
Wells-road, gentleman, for new and improved machinery 
for sawing, planeing, grooving, and otherwise preparing or 
working wood for certain purposes. —Sealed 8th January 
—6 months for inrolment. 

To Joseph Clisild Daniell, of Limpley Stoke, in the 
county of Wilts, for an improved method of weaving woollen 
cloths, and cloths made of wool together with other ma- 
terials. — Sealed 9th January — 6 months for inrolment. 

To Moses Poole, of Lincoln's-inn, gentleman, for certain 
improvements in clogs.— Sealed 11th January — 6 months 
for inrolment. 

To John Howarth, of Aldennanbury, manufacturer, for 
certain improvement in machineiy fbr spinning, ro^W 
doubling, and twisting cotton and other fiorous materials. 
— Sealed 11th January — 6 months for inrolment. 

To John Ashton, of Manchester, silk manufacturer, for 
an improvement^or improvements in manufacturing plush 
of silk or other fibrous materials, — Sealed llih January 
<— 6 months for inrolment. 

To John Swain Worth, of Manchester, merchant, for 
an improved machine for preparing and cleaning wool for 
manufacturing purposes.— Sealed 11th January — 6 months 
for inrolment. 

To William Newton, of the Office for Patents, Chancery- 
lane, civil engineer, for certain improvements in machines 
for drilling land, or sowing grain and seeds of different 
descriptions. — Sealed 11th January — 6 months for inrol- 
ment 
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To Francis Brewin, of the Old Kent-road, tanner, fer 
certain improvements in using materials employed in tan* 
nine, and preparing the same for other useful purposes.-— 
Seued 1 1th January — 6 months for inrolment. 

To Robert Logan, of Trafalgar^square, Esq., for a new 
cloth or cloths constructed from cocoa-nut fibre, and for 
certain improvements in preparing such fibrous material 
for the same and other purposes. — Sealed 11th January— 
6 months for inrolment. 

To William Ponsford, of Wangye House, Essex, gentle* 
man for an improvement in themanufacture of hats, and an 
improved description of felt suitable for hats and various 
other useful purposes, and improvements in prq[>aring the 
material or materials chiefly used in the manufacture of 
such felt — Sealed 12th January — 6 months for inrolment* 

To Edwin Martin, of the village of Brasted, in the 
county of Kent, plumber, for his invention of an improved 
method of laying coverings, composed of lead or other metal, 
on the roof of houses, or other buildings, with drainsy 
whereby the part of the water falling on such roof, which 
would otherwise penetrate, is carried off, and rolls and 
seams are rendered unnecessary. — Sealed 12th Januaiy*— 
6 months for inrolment. 

To Joseph Burch,of Bankside, Blackfriars,calico-printer> 
for his invention of certain improvements in printing cotton^ 
woollens, paper, and other fabrics and material.-— Sealed 
15th January — 6 months for inrolment. 

P To William Witham, of Huddersfield, machinist, for 
unprovements in engines to be worked by steam, water, 
or other fluids. — Sealed 15th January— 6 months for inroU 
ment. 

To Hugh Ford Bacon, of Fen Drayton, Cambridge, 
clerk, for an improvement or improvements in apparatusfor 
regulating the flow or supply of gas through pipes to gas 
burners, with a view to uniformity of supply.— Sealed 17th 
January-6 months for inrohnent. 

To William Holme Heginbotham, of Stockport, in the 
county of Chester, gentleman, for certain improvements in 
machinery or apparatus for propelling boats or other vessels 
to be employea either for marine or inland navigation, and 
to be worked by steam or other power.^— Sealed I7tli 
January— 6 months fpr inrolment, 
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To WilEaxn Newton^ of the Office for Patents, Chmx- 
eery-lane, civil engineer, for certain improvementa in en* 
ginea to be worked by air or other gases, being a com- 
munication. — Sealed 1 7th January-^G months forinrolment 

To Oglethorpe Wakelin Barratt, of Birmingham, metal 
gilder, for certain improvements in the process of decom- 
posing muriate of soda for the manufacture of mineral, 
idkali, and other valuable products. — Sealed 19th January 
— 6 months for inrolment 

To Joseph Gamett, of Hasliugden, in the county of Lan- 
caster, dyer, for certain improvements in machinery or ap- 
paratus for carding cotton, flax, wool, or any other fibrous 
substances. — Sealed 19th January— 6 months for inrolment* 

To Richard Dugdale, of Thaycr-street, Manchester, 
engineer, for a method or methods of increasing the 
security, tenacity, and strength of beams, axles, rods, and 
other articles made of iron and steel. — Sealed 19th January 
— 6 months for inrolment. 

To Caleb Bedells, of Leicester, manufacturer, for an im- 
provement in gloves, stockings, and other articles of hosiery. 
— Sealed 2l8t January — 2 months for inrolment. 

To John Coope Hadden, of Bazing-place, Waterloo-road, 
civil-engineer, for improvements in machinery or apparatus 
for propelling vessels and boats by steam or other power. — 
Sealed ^2d January — 6 months for inrolment. 

To George Stevens, of Stowmarket, Suffolk, brewer, for 
certain improvements in stoves. — Sealed 22d January-— 
6 months for inrolment. * 

To John Horrocks Ainsworth, of Halliwell, Lancaster, 
bleacher, for certain improvements in machinery or appa- 
ratus for stretching, drying, and finishing woven fabrics.— 
Sealed 24th January— 6 months for inrolment. 

To Thomas Dowling, of Chapel-place, Oxford-street, 
gentleman, for improvements in preparing metals for the 
prevention of oxydation. — Sealed 24th January — 6 months 
for inrohnent. 

To Robert Copland, of Courland, Wandsworth-road, for 
improvements in water-wheels. — Sealed 24th Januaiy— 
6 months for inrolment. 

To Pierre Jean Isidotre Verdun, of the SaUonkre-hote^ 
Leicester-square, gentlemm> for improvemaats in the nu^ 
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nu&cture of starch ; and in machinexy fin* preparing and 
in employing of the refuse matters obtained in such manu^ 
£Ek;tare.-^Sealed 25th January— 6 months for inrohnent. 

To John Howard Kyan^ of Cheltenham, Esq., and 
William Hyatt, of Lower Fountaui-place, City-road, en- 
gineer, for improvements in steam engines.-— Sealed 29th 
January — 6 months for inrolment. 

To John Hillard, of Bread-street, Cheapside, merchant^ 
for certain improvements in machmeiy or apparatus for 
making or manufacturing screws.-^Sealed 29th Januarj^— 
6 months for inrolment. 

To William Lukyn, of Lower Cowley-house, Oxford, 
dentist, for certain improvements in applying and attach- 
ing artificial and natural teeth. — Sealed 29th January — 
6 months for inrolment. 

To Thomas CoUette, of Aylesbury, in the county of 
Boekingham, for improvements in children's cots, — Sealed 
29th January — 2 months for inrolment. 

To Charles James Blasius Williams, of Half-M oon-street, 
Piccadilly, Esq., M.D., for certain improvements in two- 
wheeled carriages. — Sealed 29th January — 6 months for 
inrolment. 

To Robert Carey, of Breadgar, near Sittingboume, in 
the county of Kent, gentleman, for certain improvements 
in paving or covering streets, roads, or other ways. — 
Sealed 29th January — 6 months for inrolment. 

To Frank Hills, of Deptford, in the county of Kent, 
naannftcturing chemist, for his invention of certain im- 
provements in the construction of steam boilers and of 
locomotive engines.— Sealed 29th January — 6 months for 
inrolment. 
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I Cloek btfoM Ibe ran, 13a. 5Ss. 
^- > risea 8h. lla. A. 

— > paties mer. f h. ^m. M. 

— > Mts 8h. Sam. M. 
Encke't Comet R. A. 19h. 

46in. dec. 27. 3t. 
Ditto paasaa mar. 23b. Om. 
5 44 ^ ataiioQary. 
14 99 § ia deaceudiog node. 
ir 40 Ji^*a second aatt. will im. 

Ooottl. n Leonia^im. 10b. If n. 
am. 10b. 53in. 
f 10 51 ^ in conj. wiih the }» diff. of 
dec. 4. St. N. 
18 46 3^ atationary. 
3 f3 i in Apogee. 
f 3 43 1^ in coDJ. with the > diff. of 
dec. 3. 65. N. 
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am. 19b. S5ai. 
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dec. 97. 0. 
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10 Cloek beforetliaaun« 14m. 338. 

— > riaea 5b. 42m. M. 
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dec. 26. 19. 
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. dec. 2. 57. N. 
14 <.» Mercury R. A. 18b. 17m. dec. 

9t. 33. S. 

— Venus R. A. 22b. 45m. dec 

9. 32. S. 

— Idars R. A. 12h. 2m. dec. 

3. 52. N. 
» Veata R. A. 5b. 58m. dec. 
24. 20. N. 

— Juno R. A. 2lli. Om. dee, 

10. 29. S. 

— Pallas R. A, 13h. 26m. dec. 

1. 15. S. 
«» Ceres R. A. 13b. 45m, dec. 4. 

4.N. 
«- Jupiter R. A. 13h« 9d« dec. 

5. 5f . S. 



n. II. »• 

J 4 Satam R. A. 16h. 32a. dee. 

. 20. 5. S. 

— Georg. R. A. S2h. 52b. dee. 

7. 57. S. 

— M ercury pas&ea mar. 23h. la. 

— Venus passes mer. Ih. 9si. 

— Mars passes mex. 14h. 2-lm. 

— Jupiter paaaes mer. I5h. 3Sau 

— Saturn paasea mer. I8b.5ta* 
3 28 Eeliptitccmj. or^cawAooa. 

16 11 9 ifi conj. with ttie ) diff. of 

dec. 0. 5. S. 
18 31 V in conj. with the > dlCof 

dec. 0. 33. N. 

15 Clock before tbe san,l4m.f8>. 

— > rises 8h. 2m. M. 

— y paaaea mer. lb. 29tt. A« 
^ D aeta 7h. 12m. A. 

£ncke*a Cumet R. A. 20h« 
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Ditto P<iMM ™«'* ^^ 4^* 
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dec. 8. 23. S. 
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em. 5b. 49m. 

20 Clock before the 80D» i4m. 5s. 

— D rises 9h. 20m. M. 

— }) pssa^a mer. 5h. 49m. A. 

— D seta Ih. 10m, M. 
£nck«*8 Comat R. A. 20b. 59h. 

dec. 24. 53. 
Ditto pasaes mer. 92h. 37m. 
7 50 1 in Q or first quarter. 
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Oocul. 47 Gemi., im. lib. 2m. 
cm. 12h. 8m. 

24 Prllas stationary. 

25 X^lock before the aun, 13m. 24i. 
— • ]) riaes 2h. 7m. A. 

— > ) passes mer. lOh. SOa. A. 
— • D sets 6b. 12m. M. 

Encke's CometR. A. fOh. 500. 
dee. 24. 10. 

Ditto paaaea mer. 22h. 29b 

26 14 3 2^ *a second aatt. will im. 

27 12 25 l^'atbird aatt. will em. 

28 8 36 Ecliptic oppo. or O f«ll >k w 
18 28 H in a with the Q. 

Oceul. r Leonta, Im. 16h« 53 • 
am. 17h. 3lffl. 
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Tb Joseph Lincoln Roberts^ of Manchester, in the 

county palatine of Lancaster, merchant, for an invention 

of a certain improvement or certain improvements in 

looms/or weaving, being a communication Jrom a certain 

foreigner residing abroad. — [Sealed 15th April, 1837.] 

Thesr improvements in looms for weaving apply particu- 
larly to those looms which are intended for the purpose of 
weaving, knotted counterpanes and such other figured 
fabrics as may be woven by the said machinery, where the 
warp or weft is raised firom the surface in knots or loops^ 
in order to compose or form a pattern upon the sur&ce of 
the fabric ; and my improved loom properly consists of two 
parts or divisions ; first, that which weaves the cloth or 
forms the &bric; second, that by which the figures are 
wrought. 

The first part or division of the loom is described as 
follows : — The firaroe consists of four upright posts a, a, a, a, 
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see figs. I, 2, 3, and 4, Plate XIV. ; b, b, b, b, are cross 
rails^ which connect the posts together ; c, c, c, are cross 
horizontal rails for the same purpose of connecting the 
ends of the framework ; v^ is a platform for the weaver to 
stand upon ; d^ represents the beam or roller on which the 
yam is wound before weaving ; e, e, are weights suspended 
by friction straps^ passing over the heads of the beam d, to 
keep the warp at a proper degree of tension^ and to allow 
it to unwind as fast as it is filled by the woof^ when beaten 
up by the lay ; /J is a roller, over which the yarn passes to 
change its direction ; g, is the breast beam, over which the 
cloth passes ; h, is the cloth rc41er, for receiving what has 
been completed ; t, is a ratchet wheel and pinion ; f , is a 
lever for communicating motion from the lay to the cloth 
roller ; k, k, are catches to secure the roller while the lever 
i, is acted upon by the lay ; ?, /, are treadles, which are 
acted on by the weaver's feet; m, m, represent straps, 
which communicate motion from the treadles /, /, to the 
strips c, c, which shafts continue the motion by means of 
the bevel gears /?, p, to the rollers 9, ? ; r, r, are straps, for 
connecting the rollers q, q^ with the heddles which raise 
and depress the warp to receive the shuttle ; /, /, are straps^ 
by which the heddles are suspended from the roller s, sup- 
ported by the stands «, jw. The roller *, turns on its axi« 
in opposite directions as the heddles are raised or de- 
pressed; r, is the axis on which the lay vibrates. The 
supporting parts of the lay, called swords, appear at WyW: 
ir, is a cross rail between the swords ; y, represents the 
race beam, upon which the shuttles slide, and to which the 
lower edge of the reed is attached ; z, is the top shell of the 
lay, which receives the upper edge of the reed ; />, p, 
are rods, bent as represented in the drawing, with their 
extremities made fast to the post a, and the cross rail b; 
q, q, are stands screwed to the race beam, playing on the 
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Tod^pypi Vy r, represent springs encircled on the rods 
jfyj^\ one extremity of each spring abuts against the pin 
inserted in the rods py p ; the other extremity presses 
against the stands (fy q\ The object of the springs is to 
counteract the weight of the lay, and render it more 
easily moved by the weaver : 8*y 8% are studs, extending 
from the breast beam //, to prevent the lay passing beyond 
a given point, when it is brought forward to beat up the 
woof. 

The double shuttle boxes are visible at a' ; ft, J, are the 
pecker rods or spindles, made fast in the stands c', c*, on 
which the peckers or drivers (P, cP, slide; c^, e^y e', arc 
pecker strings, which connect the drivers d^y d^y with the 
handle y. The drivers are driven forward alternately, by 
the weaver grasping the handle y, the force of which mo- 
tion lodges the shuttle in the box at the end of the 
lay, opposite to the driver that is drawn fonvard ; ^, y, are 
pulleys with springs encircled on their axes. The object of 
the springs and pulleys is to take back the peckers after 
they have been drawn forward by the w^eaver ; r', Zy are 
strings, which connect the peckers with the pulley Xy y. 

From what has been explained, it would appear that only 
one shuttle would be put in motion 5 but as two are cm- 
ployed, an apparatus is added by which they are brought 
alternately before the drivers d% d?y being described as fol- 
lows: — gy g, are V's, upon which the shuttle boxes slide with 
a horizontal reciprocating motion : A', 7**, are screws to regu- 
late the degree of motion of the shuttle boxes ; i\ i*, ?, t', 
represent arms extending from the shaft/, with their lower 
extremities passing through mortices made in pieces of 
iron P, Vy screwed at the bottom of the shuttle boxes ; 
**, F, are stands which support the shafts 7'; 6*, repre- 
sents the handle which the weaver grasps, and by giving 
to it an oscillating motion, shifts the boxes. 
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We now come to the second part or division <^ the loom^ 
which accomplishes its object by three principal opera- 
tions: first, that which r^ulates the variations in the 
pattern or figures, adjusts the springs and stop bar, 
nises the hooks ordents, and prepares the woof to be acted 
on by them ; second, that which sinks the hooks to form 
the knots which compose the figure ; third, that which re- 
leases the hooks fix>m the knots, and allows them and other 
parts of the machinery to return to their former positions. 

The first operation is described as follows: — a, is a 
pulley revolving on the first shaft &*% receiving motion 
fit>m the miUwork by the belt c, and giving motion to the 
machinery to produce the first operation, when the clutch 
iP'j connects it with the shaft V'. The clutch <r% by its 
reciprocating motion through the chuck/", which is made 
fiist to the shaft b^', connects and disunites the shaft y', 
with the pidley o'^ : motion is given to the clutch <f ', to 
form this connexion, by the shifting rod j^\ which the 
weaver grasps at the ball A'', and slides in the stands t^, f , 
towards the right. This gives motion to a lever, whose 
long arm/, is connected with the rod j^% by means of a 
mortice, through which it passes. The shaft F', turning 
on bearings in stands?^; /,isthe ftdcrum of the lever; nt*', 
is the short arm which, by pressing against tlie spring n^, 
overcomes its elastic force. The upper part of the spring 
is made fast to the cross rail o'^, while its lower extremity 
plays in a groove in the clutch (P^ : y, is a spring attached 
to the spring n'% and locks or catches on the stand ^', 
when the clutch (f ', is brought in contact with the studs 
extending from the pulley o'^, and thus secures the con- 
nexion between the pulley a^% and the shaft rf** ; r, repre- 
sents a cogged wheel, which takes into the cogged wheel 
^^, and revolves the shaft f\ on the axis. Attached to the 
shaft f% are three wipers or cams, firom which the three 
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principal motions of the first operation are derived. Tlie 
first motion has for its object to regulate the variations 
made in the pattern or figure^ which is eifected in the fol- 
lowing manner: — The arm «*', receives an oscillating 
motion from the w^iper tf\ and turns the shaft wy on its 
axis d?", ix^'y are arms^ extending from the shaft tff\ which 
oscillate as the shaft v/\ turns on its axis alternately in 
diflerent directions : y^^y jf^y arc connecting bars^ which 
communicate the oscillating motion from the arms a^^y af^y 
to the prism frame z'' : d^y is the axis on which the prism 
frame vibrates ; f^y represents a spring, attached at one 
end to the bar y"^ and at the other extremity to the cross 
rail c. The object of this spring is to take back the prism 
frame after it has been drawn forward by the cam t?'^ ; by 
represents a four-sided prism^ having as many holes bored 
in each side as there are knots to be raised in any thread 
of the woof^ and to correspond in number with the hooks 
or dents which act on the filling. It also has projecting 
points or teeth «*, t^, «* ; the object of which is to enter 
holes made in the pattern card^ so as to bring the remain- 
ing holes in the pattern card directly over the holes in the 
prism: c3^ is a double pall^ shaped as seen in fig. 11^ and 
vibrates on a pin which connects it to a stand on the frame- 
work of the machine. 

The prism is made to turn one quarter revolution at each 
oscillation, by means of the upper hook of the double pall 
c 3, retaining one corner, while the other part is carried out. 
When the figure to be woven is half completed, it is neces- 
sary to reverse the motion of the prism, to turn back the 
pattern card. This is effected by attaching a spring to the 
projecting arm of the double pall c 3, which brings the 
lower hook of the double pall c 3, to act on the prism* The 
hooks of the double pall 3 ' turn the prism, by acting on 
the friction rollers of a wheel rf3, on the extremity of its 
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axis. This wheel may be constructed of two parallel plates^ 
having four holes drilled in each opposite to each other^ 
and corresponding in position with the corners of the prism^ 
to serve as bearings for four small cylinders or friction 
rollers, which serve the same purpose as the teeth of a 
ratchet wheel : e 3, is a piece of iron or other metal, shaped 
in the form of a T, and moving in proper supports attached 
to the prism frame ; /3, is a spiral spring, encircled on the 
upright part of the T, e 3, and forces it against the friction 
rollers in the wheel rf3, to prevent the prism from turning, 
except by the action of the hooks of the double pall c 3 ; 
ff ^} ff^fff^y represent as many horizontal wires as there 
arc holes bored in each side of the prism : they are so ar- 
ranged as to slide in holes drilled in the plates of iron h 3^ 
f 3, j 3, screwed to the cross rails A: 3, / 3. Between the plates 
of iron, screAved to the cross rail A: 3, a spiral spring m 3, is 
encircled around each horizontal wire ^3, ^3, ffS, and 
attached thereto at one end by a pin inserted in the hori- 
zontal wire ff 3. This pin also serves the purpose of a 
shoulder, to prevent the return of the horizontal wire be- 
yond a proper distance. The opposite end of the spring 
m3, abuts against the plate of iron ^ 3 : this spring yields 
to any gentle pressure on the end of the horizontal wire ^3, 
projecting beyond the cross rail 73, and returns to its place 
again when that pressure is removed. In the end of each 
horizontal wire projecting beyond the cross rail /(: 3, is an 
eye, through which a wire n 3, passes, hooked at one end, 
and arranged vertically over the lifting bar s 3, The wire 
n 3, is more particularly described hereafter. 

The ends of the horizontal wires projecting beyond the 
cross rail /3, are so arranged as to enter the holes of the 
prism as it swings towards them. If this was the whole of 
the apparatus, it is evident that the prism b 3, could pro- 
duce no effect on the horizontal wires ffS^ffS, for the ends 
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of them being received at each swing of the prism into the 
corresponding holes of the prism^ all pressure on the same 
would be avoided. 

" If we cover each face of the prism as it is brought suc- 
cessively against the ends of the horizontal wires^ with a 
piece of pasteboard o 3, called a pattern card, pierced with 
holes corresponding to those of the prism, and opposite to 
certain of the horizontal wires, which it may be necessary 
to have remain at rest, it is evident that all the other hori- 
zontal wires will be pushed forward ; thus withdrawing the 
hooked wires n 3, » 3, with which they are connected, from 
the action of the lifting bar, which, when raised, ^vill carry 
up with it only those hooked wires n 3, » 3, which have not 
been pushed back, or, in other words, those the horizontal 
wires of which were opposite to the holes in the pattern 
card 3. Thus, any variation may be made in the figure 
or pattern, by a corresponding variation in the pattern card. 
The object of the next motion is to raise the hooks, and 
prepare the woof to be acted on by them. This is accom- 
plished as follows : — An oscillating motion is given to the 
arm j9 3, by the wiper or cam q 3 : this turns the shaft r 3, 
on its axis, and raises the lifting bar 9 3, which is connected 
to the shaft r 3, by the arms 1 3, and the bars t< 3, t< 3. 
When the lifting bar s 3, is raised, it carries with it those 
hooked wires n 3, n 3, which were not pushed forward by 
the horizontal wires, as before described. The hooked wires 
n 3, n 3, are connected with a joint, with the levers t; 3, t; 3, 
and raise those ends of them to which they are attached ; 
wSpWSy are the fulcra on which the levers turn ; a: 3, re- 
presents a rack having suitable guides, between which the 
ends of the levers are inserted, and play during their mo- 
tion up and down; y 3, y 3, y 3, represent vertical wires, 
which are attached at their lower ends by a hinge joint to 
the levers t; 3, t; 3^ and at their upper ends to the hooks or 
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denta r 3^ r 3. They communicate motion from the lertfB 
t; 3^ t? 3; to the dents or hooks zS, z3. The hooks zS,zS, 
compose every fourth dent of the reed^ and are made to 
slide in the bands of the reed with a vertical redprocating 
motion. 

The moveable hooks zS, z3, are more particularly 
shown in fig. 6, and are shaped and formed as therein seen. 
On each side of the hook is a piece of copper or other 
metal a 4, bevelled at the top^ its object being to separate 
the threads of the warp when the hooks are raised^ so as to 
prevent any accident which might occur by the points of 
the hooks catching the threads of the warp while going 
down. The reed is similar in construction to those in 
common use in other looms^ with the exception that next 
to every third dent is placed one of the moveable dents 
which act on the woof or filling. The number of moveable 
dentSj and^ of course^ the number of fast dents between 
them^ are regulated by the kind of fabric to be manufiic- 
tured : thus^ instead of three fast and a moveable dent, as 
above mentioned^ there may be four or more^ at pleasure, 
and a moveable dent next in order, as seen in fig. 4, where 
b4, b4, b4, represent the fast, and z3, the moveable dents. 

The construction of the reed, or that part of it which 
relates to securing the dents, differs somewhat finom the 
mode usually adopted in reeds in common use. There are 
two strips or bands of iron at the upper and lower edge of 
the reed, between which the ends of the dents are inserted. 
A notch is formed on the under and upper edge of each 
band on either side of each moveable dent ; the dents are 
then secured in the bands by means of a wire properly 
wound between them around the bands, which being re- 
ceived into the notches, prevents the moveable dents fit>m 
becoming misplaced by the operation of the loom or other- 
wise: the fast dents are soldered or otherwise fisurtened 
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together at the top, to prevent theh* dropping out in case 
they are not made secure by the wire wound between them. 
An arm c 4, similar to the arm / 3, extends from the 
shaft r 3, (being hid in the drawing by the arm tS.) At- 
tached to the arm c4, is a strap (14, which when the strap 
r 3f turns on its axis, communicates motion to the pulley 
e 4 ; y*4, represents a spring, which locks or catches into 
a notch made in the circumference of the pulley e 4, when 
it has completed that part of a revolution it is caused to 
make by the strap rf4, and prevents it from turning when 
the strap d4y is slackened, as the shaft r 3, turns to depress 
the lifting bar 5': ^4, is a strap which communicates 
motion from the pulley e 4, to the shaft h4; t(7 1, is a small 
pulley on the axis of the lay to guide the strap ff 4, so that 
during the vibrations of the lay it shall preserve an uniform 
tension. Attached to the shaft h 4, are three wipefs or 
cams 1 4, i4, 1 4, which impart an upward motion to three 
vertical rods y 4,^4,^4, placed over them; attached to the 
top of the rods is a piece of m«Cal k 4, called the race piece, 
which is raised by the rods^ 4,y 4, to touch the lower shed 
of the warp while the moveable dents or hooks are acting 
on the filling grooves /4, /4, are made in that edge of the 
race piece presented to the reed, corresponding in number 
and position with the moveable dents, the hooked parts of 
which pass through the grooves as the dents move up and 
down in the bands of the reeds. The race piece k 4, sup- 
ports the woof as it is acted on by the hooks, and thus 
makes the knots of an uniform length : m 4, is a strap which 
receives motion from the pulley e4, and communicates 
it to the shaft n 4, by the means of the arm o 4, to which 
it is attached; n 4, is a shaft extending horizontally across 
the loom, supported by the stands p4,p4. To this shaft 
are attached the pieces of metal q4, q4, shaped and formed 
as seen in figs« 4, and 5. Attached to their upper surface 
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are upright pieces r4, r 4, to serve as supporters and 
guides for the wires s4, « 4 : the wires s^y 8 4y slide in 
holes in the top of the pieces r 4, r 4 : / 4, M, are arms 
affixed by a screw to the wires 8 4, s4y and slide in slots 
made in the pieces of metal p4jp4; u4/\s e^. spiral spring, 
which encircles the wire between the arm /4, and the 
upright piece r 4 ; t;4, is a lever, whose fulcrum is at w4, 
having one arm jointed at x 4, to the piece y 4. The joint 
X 4, is so constructed that the piece y 4, cannot fall below 
a horizontal line: <2r4, is a projection from the shaft n4; 
and a 5, is another from the race beam y\ 6 5, is a spiral 
spring, with one end attached to the lever v 4, and the 
other to the breast beam j c 5, is a spiral spring, encircled 
around the shaft n 4, having one end attached to the shaft, 
and the other to the breast beam. 

The object of this apparatus is to push the filling under 
the hooks to be acted on by them to form the knots \ this 
is effected as follows : — ^The strap m 4, brings down the 
apparatus to a level with the top of the race beam, thereby 
causing the points of the wires « 4, « 4, to pass down behind 
the woof; at the same time the shaft n 4, turning, allows 
the short arm y 4, of the lever v 4, to fall to a horizontal 
position : the lay coming forward, until it meets the stops 
rf8, rf 8, projecting from the underside of the pieces of 
metal g 4, ; 4, causes the projection a 5, to strike against 
the side of the arm y 4, which pushes the other arm of the 
lever and the wires « 4, « 4, forward towards the reed, car- 
rying the filling along with it under the hooks. 

The third motion adjusts the stop bar and the springs, 
which support and prevent the levers from falling by their 
gravity when the lifting bar, by which they are raised, re- 
turns to its place. The arm e 8, receives motion from the 
wiper or cam d 5, and turns the shaft e 5 : ffSygS, are con- 
necting bars, jointed at one end of each to the arms/5, /5, 
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and at the other end to the levers A 5, A 5 ; i 5^ i 5^ are up- 
right rods, which slide with a vertical reciprocating motion, 
in suitable stands, and serve to support the stop bar^S. 
This stop bar ^'5, receives the ends of the levers as they 
are forced down by the cylinders, and regulates the degree 
of motion thus given to the hooks or dents 2r 3, 2r 3 : A: 5, /t5, 
represent springs arranged vertically before the levers v 3, 
and made fast at the bottom to the stop bar j 5, The ends 
of the levers v 3, r 3, rest upon the ends of the springs, and 
are supported by them. The springs yield to any upward 
pressure made on the opposite ends of the levers v 3, and 
allow them to sink down to the stop bar. When .the levers 
strike the stop bar^ 5, the shoulders of the springs lock or 
catch on the ends of them, and prevent them from being 
raised by the resistance of the woof, as it is acted on by the 
moveable hooks or dents zS, As the hooks are forced 
down by the motion of the levers, they act on the woof, and 
force it into their corresponding grooves in the race piece, 
thus making the knots which compose the pattern or figure. 

The cams or wipers on the shaft ^4, are so shaped as to 
give the three principal motions of the first operation rela- 
tively as follows : — The prism is first brought forward to 
push back the hooked wires; then the lifting bar, the 
springs, and stop bar rise up simultaneously, and imme- 
diately as the lifting bar arrives at its destination, it returns 
again to the place from whence it started ; when the lifting 
bar has descended, the prism returns to its former position. 

The first operation being completed, the stud z 6, pro- 
jecting from the cogged wheel 8 4, unlatches the spring/? 4, 
thereby releasing the spring n 4, which, by its elastic force, 
withdraws the clutch </4, from the studs extending from 
the pulley a 4, and thus destroys the connexion between 
the pulley a 4, and the shaft b 4. After this connexion is 
destroyed, the stud n 7, projecting firom the cam or wiper 
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vAy strikes against a shoulder projectiug from the upright 
bar b 7) and prevents the cams from passing beyond a given 
point by their momentum. As it is evident that so much 
of the woof must draw in from the shuttle as is required 
to form the knots, it is necessaiy, in order to prevent the 
moveable dents from cutting it off by the downward mo* 
tion, that each should act on the woof successively^ that is, 
one after the other. 

The second operation of the machinery accomplishes the 
above object, and may be understood as follows : — 15, is a 
pulley, which revolves on the shaft m 5, receiving its motion 
from the millwork ; n 5, is a clutch, which slides with a 
horizontal reciprocating motion, and connects and dis- 
unites the pulley /5 ; with the shaft mo, motion is given 
to the clutch n 5, to form this connexion bv means of the 
shifting rod o 5, which the weaver grasps at the ball p 5, 
and slides towards the right : this moves a lever, whose 
long arm q 5, is connected with the rod o 5, by means of a 
mortice, through which it passes. The shaft r 5, is the 
fulcrum ; « 5, is the short arm which passes against the 
spring u 5, and overcomes its elastic force. The spring u 5, 
is made fast to the post of the frame, with the other extre- 
mity playing in a groove in the clutch n 5 ; and v 5, repre- 
sents a lever which extends across the loom, with its 
fulcrum w 5, in the centre, fig. 8, attached to the fiiune 
0? 5, is a spiral spring, which exerts an upward force on that 
arm of the lever to which it is attached. When the spring 
H 5, is acted on by the short arm « 5, to bring the clutch 
tto, ip contact with the pulley / 5, the lever r 5, is drawn 
upward, and abuts against the stud r 5, extending from the 
side of the spring u 5, and thus secures the connexion 
between the pulley /5, and the shaft mox a 6, £6, c6, 
represent cylinders, which are arranged horizontally across 
the loom in the firame d^, resting on the cross rails b, &; 
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e6, e^yCBy are stands^ which support the ends of the axis 
of the cylinders; /G,/6f represent teeth or spurs^ whicli 
are inserted in suitable positions relative to each other in 
the surface of each cylinder. When the cyUnder a 6, re- 
volves on its axis, the first tooth or stud in the cylinder 
a 6, strikes the first or outside of the series of levers i? 3, t? 3, 
and forces the reverse end down to the stop bar : the tooth 
inserted next in order to the first strikes the second lever 
at another instant of time, and so on, until each tooth has 
acted on the corresponding lever, and forced each move- 
able dent connected with it successively into its correspond- 
ing groove in the race piece, and formed the knots. 

For all the purposes of the loom, one cylinder only would 
be necessary, provided we could make use of one of a 
suitable size. It will be seen, as each tooth on the surface 
of the cylinder must be at a certain distance, both horizon- 
tally and longitudinally, from the next succeeding tooth ; 
and as their longitudinal distances apart from their centre 
must be equal to the distances between the centres of their 
corresponding levers, and as each tooth is obliged to move 
through a certain arc of a circle, to give a suitable degree 
of motion to the lever on which it acts before the next suc- 
ceeding tooth begins to act on the next succeeding lever, 
that, where a great number of levers arc employed, the 
cylinder must be very large ; therefore, we make use of 
three or more, according to their size, or the width of the 
loom. The first of these cylinders, on completing its revo- 
lution, is succeeded by the devolution of the second; which 
last, as soon as completed, is succeeded by the revolution 
of the third cylinder: each cyUnder must perform an entire 
revolution before the other commences, in order that the 
action of the teeth of the second cylinder shall not take 
place until that of the first is fully completed. On the end 
of the axis of the first cylinder is fixed a dog or piece of 
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metal with a projection from its end^ or a pin inserted and 
projecting therefrom. To the end of the axis of the second 
cylinder^ which lays directly against the end of the axis of 
the firsts is affixed a circular plate^ having a projecting rim; 
in this rim is formed a slot or opening, of such a size as to 
allow the end of a click, the reverse end of whicih vibrates 
on the axis, to move through a sector of a circle, which, in 
reversing the motion of the cylinder, would be lost by the 
dog and click if the dog struck, as the cylinder a 6, revolves 
in either direction against a fixed stud or projection from 
the plate. 

It will be seen by the construction of the dog and click, 
that when the motion of the cylinders is reversed, the click 
is in a certain position against one end of the slot, and that 
when the cylinder a 6, moves in an opposite direction, the 
dog comes round and strikes against the opposite side of 
the click, which moves forward to the opposite end of the 
slot, and allows the centre of the dog to complete an entire 
circumference of a circlcrbefore it moves the cylinder b 6 : be- 
tween the second and third cylinders are also another dogand 
plate similar to the one above described. The first cylinder, 
on completing its revolution, communicates motion to the 
cylinder b 6, which, after acting on all the levers corres- 
ponding with its teeth, in a similar manner to the first 
cylinder, or, in other words, when it has completed one 
entire revolution, communicates motion to the cylinder c 6. 

The cylinder c 6, operates on the levers similarly to tiie 
aforesaid cylinders, and when it has completed its revolu- 
tion, the stud ff 6, in the end of the piece of metal h 6, acts 
on the lever i 6, which, by means of the connecting wire 
j 5, raises one arm of the lever v 5, depresses the reverse 
arm, and releases the spring u 5, which, by its elastic force, 
withdraws the clutch n 5, from the studs extending from 
the pulley /5, and destroys the connexion between the 
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pulley I5y and the shafl m 5 : A: 6^ is a catchy which receives 
a shoulder of the stop m 6^ and prevents the cylinders from 
turning beyond a given point by their momentum^ after the 
connexion is cut oif between the pulley / 5, and the shaft 
«i5; Z6, is a vertical lever, whose fulcrum is connected 
^ith the framework, and its lower end with the said catch 
k 6 ! the object of the lever / 6, is to withdraw the catch 
i 6, from the shoulder of the stop m 6, in order to allow the 
revolution of the cylinder when it is again employed to act 
on the levers. The lever /6, is put in motion by means of 
a stud attached to the connecting bar y^^ ; n 6, is a spring 
attached to the catch k 6, to prevent the catch k 6, from 
returning under the shoulder of the stop m 6, and prevents 
the cylinder c 6, from rebounding, when the shoulder of the 
stop m 6, strikes against the catch k 6, as above described : 
p^,p6, are springs having one extremity of each attached 
to the stand q 6, and the other end of each connected with 
the catches k6y o6y to bring them under the shoulders of 
the stop m 6. The cylinder a 6, is prevented from rebound- 
ing by means of a stud r 6, projecting from its right end, 
which strikes against a projection 8 6, from the upper side 
of the lever u 6, whose fulcrum is at i 6. The lever u 6, is 
held up by a spring attached to it and the framework. 

The third operation, which consists in releasing the 
hooks from the knots, and allowing them and other parts 
of the machinery to return to their former positions, is de- 
scribed as follows : — The weaver presses his foot on the 
treadle vG, and raises the stop bar^ 5, which acts on the 
ends of the levers v 3, v 3, resting upon it, pushes them 
upward, and the moveable dents connected with them, 
hut before the weaver presses his foot on the treadle v 6, 
he crosses the threads of the warp to secure the knots, and 

• 

prevent the hooks, during their upward movement, from 
carrying any portion of the filling with them. The lay is 
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then moved back to carry the hooks away from the filKng, 
that they may not act on it when they return down to their 
places. The weaver next removes his foot from the treadle 
V 6^ and allows the stop bar to descend^ which is assisted in 
its motion downward by the action of the spring w6: y 6, 
is a bar attached to stands made fast to the stop bar^ and 
arranged horizontally over the ends of the levers vS, vS, vd. 
The object of the bar y 6, is to ensure the downward motion 
of all the levers v 3, should any of them be obstructed by 
the hooks connected \\dth them binding in the reed or warp. 

As the weaver pushes down the treadle v 6y he performs 
two other operations : the first brings down the race piece 
k 4, and raises the apparatus which guides the woof under 
the hooks ; the second releases the cams from the stop bar 
b 7^ turns them a Uttle to allow the arm e 8^ to pass down 
to its lowest position on the cam. "" 

The depressing of the race piece k4y and raising the 
apparatus which guides the woof under the hooks^ may be 
described as follows :— The arm c 7, moving with the shaft 
e 5^ presses on the spring/ 4^ and releases it from the pulley 
e 4. The spring c 5, being thus reUeved^ acts on the shaft 
n 4y and causes the apparatus which guides the woofs under 
the hooks to fly upward ; at the same time the spring /*8, 
draws down the belt g 8^ and thus tiuns back the shaft 
h 4y and cams i 4, and allows the race piece to fall by its 
own gravity. 

The releasing of the cams fit)m the bar b 7> &nd turzung 
them a little to allow the arm €S,to pass down to its lowest 
position on the cam, is thus described: — ^The wiper rf7> turn- 
ing with the shaft c5y acts on the upright bar b7y pushes it 
off, and releases the stud a 7, from the projection on the bar 
b 7 : the bar b 7, by means of a hook e 7, jointed to the top of 
bar b 7, which locks on a stud extending from the wiper 
V 4, turns the cams or wipers a little on their axis, and 
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allows the ann e 8^ to pass down to the small part of its 
cam when the weaver removes his foot from the treadle v 6^ 
to sink the hooks. 

As the weaver removes his foot from the treadle t^ 6^ two 
other operations are also performed ; the first is to relieve 
the projection s 6, of the lever u 6^ from the stud i; 6^ to 
allow the revolution of the cylinder a 6^ when its motion is 
reversed ; the second is to form a connexion between cer- 
tain parts of the machinery to communicate a reversed 
motion to the cylinders aQ^bQ, The projection 8 6 of the 
lever u 6^ is thus relieved from the stud r 6. As the shaft 
e 5, tums^ the arm/* 7^ presses downward the bent end of the 
lever u 6, and releases the stop r 6^ from the projection s 6. 

The mode of forming a connexion between certain parts 
of the machinery to communicate a reversed motion to the 
cylinders aS, ft 6^ is thus described: — On the shaft eS^is 
fixed a projecting arm ff 7, having in its end a tongue h 7, 
acted on by a spring 1 7^ in a similar manner to a blade and 
spring of a penknife ; which spring, when the shaft turns 
by the weaver's foot being pressed on the treadle, yields^ 
and allows the tongue to pass under the end of the lever 
k 7* On the return movement of the shaft e 5, as the weaver 
removes his foot from the treadle^ the ends of the tongue 
h 7, strikes against the end of the lever k 7y pushes the re- 
verse arm in an opposite direction, and releases the lever 
1 7, which lever is drawn sideways by the spring m 7, and 
brings the clutch n 7y in contact with the studs extending 
from the cogged wheel o 7 9 thus attaching the shaft m 5, to 
the cogged wheel o7i which otherwise revolves on the 
shaft. The lever 1 7y turns on a fulcrum attached to the 
post a, and has a projection in its centre playing in a groove 
in the clutch » 7 • P 7> is a cogged wheel attached to the 
pulley 1 5, and takes into another cogged wheel q 7> attached 
to the end of the shaft r 7 s attached to the opposite end of 
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the abaft r 7> fifr 7> u another c<^ged wheel s 7> which takes 
into a small C(^y;ed pinion 1 7» which pinion takes into the 
cogged wheel o 7 9 and turns it in a direction opposite to 
the motion of the cogged wheel p 7* This plan is adopted 
to produce a reversed motion in preference to using bevil 
gears in order to reduce the velocity of the reversed motion. 

From the ahove^ it will be seen that when the gear 7> is 
connected with the shaft m 5^ by the clutch n 7^ a reversed 
motion is communicated to the cylinders. The peculiar 
object of turning back the cylinders is^ to reverse the posi- 
tion of the dogs against the clicks playing in slots in the 
circular plates between the cylinders^ in order that the first 
cylinder put in motion^ when it is again employed to move 
the hooks^ may perform an entire revolution before it com- 
municates motion to the second; and that the second may 
also complete a revolution before it moves the thirds and so 
on through any niunber of cylinders employed : therefore, 
it is evident that the last of the series of cylinders does not 
require to be turned back. 

The next portion of machinery to be described^ is that 
which withdraws the dutch n 7^ &om the cogged wheel 7^ 
and destroys the connexion between the shaft m 5, and the 
cogged wheel ofl u 7^ is a cam attached to the shaft of the 
cyUnder next the last of the series of cylinders ; t? 7^ is a 
pitman^ sliding in a bearing tv 7 : one end of this pitman 
is presented to the cam u 7^ the reverse end being connected 
with two toggles ^ 7^ Sf 7 ; the end of the to^le or 7^ is 
jointed to a stand attached to the framework ; the end of 
the toggle y 7y is jointed to the end of a long rod z^y sliding 
in stands a 8, A 8 : the opposite end of the rod z J, is con- 
nected by (i joint to the lever / 7, fig. 9. Just as the 
cyUnder with which the cam f« 7> is connected completes 
its revolution^ the cam u 7 9 pushes out the pitman^ thus 
atiaightens the toggles^ and slides the rod z 7, lengthwise : 
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the rod z 7, moves the lever 1 7, which withdraws the clutch 
n 7^ from the studs of the co^ed wheel o 7 : when the lever 
/ 7> w moved sideways, as above described, th« spring c 8, 
draws the lever * 7> inward, and thus brings the end of it 
to abut against the extremity of the lever 1 7, and prevents 
the return of the clutch n 7, against the studs of the cogged 
wheel 7. 

The mode of operating the loom is as follows : — ^The 
weaver mounts the platform in the middle of the loom, and 
grasps the top shell of the lay at the handle o\ with his 
left hand, and the handle y, with his right hand : when 
thus stationed, he opens the warp to receive the shuttle by 
the action of his feet upon the treadles /, /, throws the 
shuttle with his right hand, and moves the lay and shifts 
the shuttles with his left hand, in a manner similar to 
common weaving. When he has inserted the number of 
threads of woof to be introduced between those to be 
raised, he lodges the shuttle containing the coarse woof in 
the shuttle box at the right hand of the lay ; or, in other 
words, at the end of the lay opposite to that at which the 
hooks or moveable dents begin to act on the filling, and 
continues to press on the harness treadle with his foot, to 
secure a large opening bet>;\'een the threads of the warp. 

When the first division of the loom is in this stage of its 
operation, the weaver grasps the ball V^ with his right 
hand, and forms a connexion between the driving pulley 
and the machinery which regulates the variation in the 
pattern or figure, adjusts the springs and stop bar, and 
raises the hooks, and prepares the woof to be acted on by 
them. Just as tliis operation is completed, he moves for- 
ward the lay imtil it strikes against the projections J 5, J 5, 
to bring the hooks over the \voof ; he then grasps the ball 
jf^y and communicates motion to the cylinder which sinks 
the hooks. Immediately after this operation is completed^ 
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he crosses the warp with his left foot to secure the knotSy 
and with his right foot presses on the treadle t? 6, to raise 
the hooks from them. After he moves back the hy to 
carry the hooks away from the knots^ he removes his foot 
from the treadle v 6, and allows them to return to their 
former position ; then he proceeds to operate the first part 
of the loom as before. 

Having described my improvements in machinery to 
weave knotted counterpanes^ and such other figured &brics 
where the woof is raised^ as may be woven, by the said 
machinery^ and shown by the accompanying drawings and 
foregoing description^ the best mode of constructing and 
adapting the same with which I am acquainted^ I desire to 
be understood that I do not intend to confine myself to the 
particular form^ materials^ and arrangement of the parts 
shown in the drawing, by which I effect my improvements 
in weaving, as different forms and arrangements of me- 
chanism may be found capable of effecting the same object : 
and although I have hereinabove described many parts of 
machinery in common use, as applied in connexion with 
my improvements and inventions for raising the knots or 
figures from the surface of the cloth, yet I only claim the 
combination of such parts with, and their application to, my 
improvements. 

Separately and singly I claim as my inventions and 
improvements as follows : -* First, raising the knots which 
compose the figure firom the siuface of the cloth by a series 
of moveable dents, or teeth, or hooks; second, supporting 
the woof during the operation of the moveable dents, or 
teeth, or hooks, and thereby regulating the length of the 
knots by a bar, beam, or race piece, as hereinabove de- 
scribed ; third, separating or dividing asunder the threads 
of the warp by means of bevilled pieces of metal on the 
tides of the moveable dents^ or hooks, or teeth, to prevent 
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them from catching into and breaking the threads ; fourth^ 
a toothed cylinder or cylinders^ acting on machinery inter- 
vening between them and the dents^ or teeth^ or hooks^ 
and operating the dents^ or teeth^ or hooks successively^ to 
raise the knots which compose the figure ; fifths the appli- 
cation of a prism and pattern card to regulate the operation 
of the hooks^ or teeth, or dents, to produce the variations 
in the pattern or figure. — [Inrolled in the Rolls Chapel 
Office, October, 1837.] 



To Charles Wye Williams, of Liverpool, in the county 
of Lancaster, gentleman, for his invention of certain 
improvements in the means of preparing the vegetable 
material of peat moss or bog, so as to render it applicable 
to several useful purposes, and particularly for fueU"^ 
[Sealed 11th November, 1837.] 

This invention consists, firstly, in a novel or peculiar mode 
or method, not hitherto adopted or practised, for pressing 
the water or aqueous parts out of peat moss or bog earth ; 
secondly, in the mixing or incorporating the peat moss or 
bog earth with the following ingredients, namely, sand 
finely powdered, or ground limestone, powdered or ground 
coal, slack, or quick, or hot lime ; but I do not confine 
myself to any particular quantity or proportion of these 
ingredients separately or together, the quantities being 
varied according to the quality of the peat moss or bog 
earth, or to the use to which it is to be applied; and 
thirdly, in a mode of breaking asunder or destroying the 
vegetable formations and fibrous texture of the peat bog by 
the use of a peculiar description of iron cylinders or rollers, 
as hereafter described. 

And in order to give the best information for carrying 
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toy invention into effect, I give the following description 
of the process and means I employ; namely, I subject the 
peat moss or bog earth to a great degree of pressure, as 
hereafter described, either, first, in its natural state as taken 
out of the bog ; or secondly, after it has been reduced to a 
pulpy state, in the manner commonly used in Ireland in 
preparing peat moss or bog earth for fuel, or what is gene- 
rally termed hand turf, by kneading, tramping, cutting, 
bruising, or mashing the same, for the purpose of breaking 
asunder, and separating its vegetable fibres, texture, forma- 
tions, and tenacity; or, thirdly, aft;er it has been bruised or 
ground by means of the common mortar mill used for mix- 
ing sand, water, and lime, or by the use of the cylinders or 
rollers hereafter described, or any other of the well-known 
milling or bruising processes. One object I obtain by such 
bruising, or incorporation, or mixing, being to give to the 
fuel a greater durability in burning, and a greater power of 
retaining heat, and by it is prevented from cracking or 
splitting when dry ; and further, that by means of such in- 
gredients, a greater fiicihty is given for the escape of the 
water when under pressure, any of such ingredients acting 
as a percolater in aiding the passage or filtration of the 
water from the interior of the peat to its siul&ces. 

Further, my invention consists in the use and application 
of a peculiar description of iron cylinders or rollers moimted 
on horizontal shafts, after the manner of the rollers of the 
mortar mill ; which rollers or cylinders, the use*of which I 
claim exclusively, being constructed of cylindrical plates of 
iron perforated with holes, the object and operation of 
which being to force the peat, as they roll over it, to pass 
through those holes ; and by which operation the vegetable 
formations and fibrous texture is expeditiously torn asunder, 
destroyed, or broken, and which is preferable to any of the 
grinding processes, by heavy rollers ,like that of the mortar 
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BlulL Th^se cylinders or rollers I construct of plates oi 
.wrought or cast iron mounted on spokes^ or resembling 
those of a common carriage wheel, and which plates are 
eloseljperforated with holes sufficiently large and numerous. 

The cylinders I use^ and which I prefer^ being about 
four feet diameter, with plates about eight to ten inches 
broad, and about half an inch thick, the holes being 
about three quarters qi w ipch to an inch in diameter, and 
about one inch asunder, although I do not confine myself 
ta my invention to such -sized rollers or cylinders, or tp 
such sized boles or spaces* • And, note, that the num^of 
cylinders or rollers may ba worked conveniently by horses> 
in the way of a corn-tbra^bing mill, or by other power, an4 
may be increased to any number, in proportion to the 
quantity of peat required to be so bruised or mixed, by 
increasing the length or nimb^r o^ horizontal shafts 
on which they turn. 

And further, my invention consists in the mode, method, 
Qt process of pressing tiie peat moss or bog earth, by pla- 
cing the peat moss or bog earth to be pressed between 
layers of other matter or materials, as hereafter described ; 
which layers or materials I term recipients, and into which 
(both peat and recipients being under equal pressure) the 
water is forced from out of the interior of the peat or bog 
earth, and which is itself thus prevented from escaping 
with the water, as is usually the case when peat alone is 
Bubjected to a high degree of pressure without such reci- 
pients, in vessels pierced with holes intended for the escape 
of the water from its interior or middle parts, the water 
forcing the finer particles of the peat with it at the edges, 
or through such holes. These recipients, of which I claim 
the use and invention, consist of a layer or stratum of any 
substance capable of receiving water while under pressure^ 
rad aUowisig it to pasa throngh or fioxn it^ Hiat is to say^ of 
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recehring the water fitnn the extended sui&ce of the -peat 
which is in immediate contact with the sur&ce of the reci- 
pientSy and passing it out from such recipients. These 
Uiyers of materials or recipients may be made of a plate or 
plates, or sheets of tin, iron, or other metal, pierced closely 
with small holes like a cullender, woven wire-work, coarse 
hempen or woollen cloth layers of fibrous materials which 
will allow the water to pass through them ; and between 
each of which pierced plates or layers, though not abso- 
lutely essential to the process, a piece of woollen or otha 
cloth may be introduced, or a sprinkling of coarse sand, 
with or without such cloths: the object in introducing such 
cloths, or sand, or other such like matter, being to increase 
the internal spaces or interstices into which the water is 
received, and thus enlarging its capability of receiving and 
fireely passing the water which it has received from the peat 
or bog earth. 

A simple and cheap recipient may also be made by a 
layer of sand alone, (coarse sand is best,) and confined in 
sacking or other cloth; and when more than one layer of 
peat is required to be pressed at one operation, the peat 
and sand, or other recipients, to be placed in alternate 
layers ; but I do not mean to confine myself, or my inven- 
tion, to those peculiar kinds or number of recipients which 
I have mentioned, but to the uses of other kinds of reci- 
pients by which the same object can be effected ; namely^ 
the giving a direction to the water in its being pressed out 
of the peat, so that it has to pass through such recipient, or 
by means of the same, and by which I effect my purpose 
of preventing the escape of the pulpy or minute particles 
of the peat with the water, as has been found to be the 
case in aU expedients hitherto adopted whenever a high 
degree of pressure is used ; and this mode or process of 
pressure, and the use of the recipients alternating witih the 
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peat, has this peculiar advantage over all other modes by 
which it has been attempted to press the water out of peat, 
that by it the water may be pressed out of the peat as taken 
from the bog, and the highest degree of pressure used until 
the peat is become solid and hard, without the necessity of 
confining it in cylinders or other vessels, or even in a cloth 
of any kind; the water preferring to pass away and finding 
a readier means of escape fi-om the surface of the several 
layers of peat into the recipients, rather than out at the 
edges or through any holes lefi; for its escape in the vessels 
in which it has been usually confined for pressure, so that 
no inconvenient expansion of the peat will take place under 
the operation of the pressure, provided the first operation 
of the pressing be not made too suddenly or rapidly, and 
during which the great portion of the water escapes. This 
mode of condensing the peat has also the advantage that, 
when it is pressed, it is in the best state, condition, and 
thickness for coking, and thus fonning the most valuable 
description of fuel for all workings of iron and steel, and 
which is one of the other useful purposes to which my 
invention is applicable : another of such purposes being the 
formation or cutting of such peat after or during the pres- 
sure^ into sizes suitable for being used as bricks or other 
purposes ; and for which purposes the mixing or incorpo- 
rating the peat with sand or lime, as before mentioned, is 
usefiil : the mode I adopt being the placing the peat to be 
pressed in liters alternately with the recipients, under 
an hydraulic, screw, or other press. 

It should be obsen^ed, that the thinner the several layers 
of peat are, the more rapidly will be the operation of press- 
ing be performed ; but I have found the most convenient 
thickness for such layers to be from three inches to four 
inches, and so as to form a body, after pressure, of about 
one inch to one inch and a half thickness. 

VOL. XIII. 2 X 
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Andj note^ where more than two or three layers of peat 
are pressed at one and the same operation, hut which 
niunher of layers may be increased as Seu* as the range of 
the press will admit, it will be advisable, and in case the 
peat be very soft and pulpy, or after the operation of mash- 
ing or pulverising, already alluded to, has been used, it 
wiQ be necessary to separate each alternate layer of peat 
and its two recipients by a sheet of plate iron or strong 
planks^ the object being to obtain a imiform thickness in 
the mass or series of layers to be pressed, and thus to secure 
an even vertical pressure, and avoid the slipping sideways 
of the several layers thus pUed on each other. 

And, whereas, the process of making fuel from peat by 
mashing, bruising, or mixing with other ingredients, and 
pressing the same, has been practised before, I make no 
claim of invention to the said processes; but I specially and 
exclusively claim as my invention, first, the mixing or com^ 
bining the peat with the articles I have enumerated, which, 
when combined and incorporated with the peat, act aa a 
percolatcr during the process of pressure, and by which the 
water is as it were filtered, and enabled to escape from the 
peat with greater ease ; and which ingredients also enable 
the peat, in the act of burning, to retain heat much longer 
than when prepared in the usual way, and without such 
ingredients. Secondly, I claim th^ exclusive use of the 
mode of pressure I have described by the use or interposi- 
tion of what I call recipients, namely, that which is de- 
scribed as being placed in alternate layers with the peat of 
whatever those recipients may be formed, and into which 
or through which the water is first received, passed, or 
pressed from the upper and imder extended surfaces of the 
peat, both peat and recipients being at the same time sub- 
jected to the same degree of pressure; and by the interpo- . 
sition of which recipients^ not pnly is the escape of the 
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water out of the peat facilitated^ but hj which the highest 
degree of pressure^ even as high as one thousand tons^ may- 
be used without endangering the escape of any portion of 
the peat itself^ as the peat will not pass into or through the 
recipient^ although the water will ; and, further, by which 
I so reduce the bulk of the peat, and condense it into hard 
blocks or cakes, as to enable it at once to be laid up for use, 
the operation of the atmosphere being sufficient, in a short 
time, to remove any remaining moisture, and render it fit for 
use : and thirdly, I claim the exclusive use and application 
to the bruising, separating, or breaking the vegetable fibres 
and texture of the peat bog ; of the cylinders or rollers 
pierced with holes, and through which holes the peat is 
forced as they roll over the peat, such vegetable fibres and 
texture being effectually and expeditiously destroyed or 
separated by the passage of the peat through such holes, 
and cutting or tearing the same by the edges of such holes. 
— [Inrolled in the Rolh Chapel Office, May, 1838.] 



To Charles Watt, of Manchester, in the county qfLan- 
caster, lecturer on chemistry, and Thomas Rainforth 
Tebbutt, also 0/ Manchester, in the county 0/ Lancaster^ 
merchant, for their invention of certain improvements in 
the manufacture of the hydrate and carbonate qfsoda, 
from the chloride of sodium, applicable to the making of 
soap, glass, and other useful purposes. — [Sealed llth 
January, 1838.] 

The Patentees describe their invention in the following 
words : — Otir invention or improvements consist in con- 
verting chloride of sodiiun (common salt) into oxide or 
hydrate of sodium (soda), as well as into carbonate and 
bicarbonate of soda, by the aid of nitric acid, or the nitrates 
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of lead, clinnne, manganese, barrtes, lime, &c. ; and also 
in the use and appKcation, in the said process of convert- 
ing common salt into soda, of pure barjtes and protoxide 
of lead, prepared or manufactured in the peculiar manner, 
method, or process, hereinafter described ; that is to say, 
in the preparations of baryta and protoxide of lead by dis- 
engaging the chlorine of these two bodies, in order to pre- 
pare them for repeated operations of converting the chloride 
of sodium into soda or oxide of sodium ; and, as we pro* 
pose to operate with the various substances above stated, 
we shall proceed to describe the processes which we prefer^ 
together with the apparatus w^e employ in the various 
stages of manipulation, especiaUy as adapted to each parti- 
cular substance employed. 

Firstly, in operating in the above process with nitiic 
acid, we take about one hundred weight of chloride of 
sodium (common salt), and place it in a closed retort or 
vessel, composed of earthenware or any other substance 
which is not readily acted upon by chlorine and nitric acid« 
A cast-iron retort, forme dlike those used in gas-worka, and 
heated by any convenient means, will answer the purpose ; 
or a chamber, or fmnace, or oven, constructed of fire-brick, 
and properly heated and secured, to prevent the egress of 
the chlorine except through a pipe of any suitable sub- 
stance, as clay, iron, &c. ; which pipe is used for the 
purpose of conducting off the chlorine into its receivers^ 
which may be the common Woulfe's apparatus, or such as 
i% commonly used in forming the chlorides. To the above 
chloride of sodium we put about one-fourth of its wei^t 
of nitric acid or nitrous acid in their simple states, or mixed 
with their equal weight of peroxide of manganese, lead, or 
chromic acid, the latter being obtained by decomposing the 
chromate of lead or potassa by sulphuric acid, and remov- 
ing any uncombined sulphiu-ic acid by a small quantity of 
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nitrate or muriate of baryta. The retort or chamber being 
properly charged with the chloride and acid^ or acid and 
peroxide^ or chromic acid^ a gentle heat will be sufficient to 
liberate the chlorine from the common salt, which will 
come over in great quantity ; the charge of materials being 
occasionally stirred or agitated by a rake or any suitable 
instrument. And whenever it is desired to learn the state 
of the operation, it may be done by taking out a small 
portion of the material and dissolving it in water, into 
which is put a few drops of dilute solution of nitrate of 
silver. If any white precipitate is evident, the process is 
not complete, and more nitric acid and peroxide of man- 
ganese, lead, or chromic acid, must be added, until a sample 
taken out, and thus dissolved or tested, ceases to give a 
white precq>itate with the nitrate of silver. If any nitric 
acid is retained in the soda, it may be removed by com-i 
Inning the soda with a little charcoal, heating it to red 
heat. The nitric acid, used as above stated, may be diluted 
with as much as three times its quantity of water, but 
then the operation takes longer time, and is more trouble- 
some to the manufacturer, as the water must be evaporated, 
and the soda brought to a state of dryness, and, therefore, 
much more time and fuel are uselessly expended. And 
fiuiher, when dilute nitric acid is used, an iron retort or 
chamber will not answer, as the acid will act too rapidly 
upon this material. 

Secondly. When operating in the process of decompos- 
ing common salt by means of the nitrates of barytes, 
lead, &c., we use no dilution, and prefer heated retorts, or 
ovens, and apparatus, such as mentioned in the first of our 
processes. The proportions used in this process or opera- 
tion are, about half a hundred weight of nitrate to the one 
hundred weight of chloride of sodium, united with about 
one-fourth of the weight of the nitrate of the foUowing 
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agents or materials ; viz., of peroxide of lead, red lead, 
manganese, or chromic acid ; the latter prepared as already 
named. The heat applied to the retorts or ovens in this 
case, viz., when nitrates are employed, must be increased 
gradually, and the material or chloride and nitrates must 
be occasionally stirred, and tested by nitrate of silver as 
before; and, if the operation is not completed, more of each 
of the decomposing agents, viz., nitrate and oxide or 
chromic acid must be continually added, until the test indi* 
cates that no chlorine remains in the soda, no white preci- 
pitate being formed when nitrate of silver is dropped into 
the solution. The chloride of sodium being now perfect^ 
decomposed, the soda is to be taken out of the retort or 
chamber, and cleared of all extraneous matters, by dissolv- 
ing it in water ; the oxides of lead, manganese, &c., will 
easily separate and subside when the soda is dissolved, but 
the chromic acid will combine with the soda, from which it 
may easily be removed by slacked lime or pure baiytea 
added until the liquid becomes quite colourless, whidi 
liquid is caustic soda in solution, which may be evaporated 
to drjrness. Or the soda may be converted into a carbonate 
or bicarbonate, by passing into or through it a stream of 
carbonic add gas, in the manner commonly used in con- 
verting acetate of lead into carbonate of lead; or atmos- 
pheric air may be used, which contains carbonic acid. The 
fict of soda being converted into carbonate or bicarbonate^ 
is known by its effervescing with acids, and losing its 
caustic taste. 

Our next process is as follows : — ^We put one hundred 
weight of chloride of sodium into a vessel of iron, or wood, 
or other suitable materials, and heat the same by fire or 
steam ; we then add water to dissolve the salt, or it may 
be dissolved before placing in the vessel. The solution is 
then made to boil^ and, when boilings we ptt in about 
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equal weight of protoxide of lead^ or bydrated protoxide of 
lead (if finely levigated^ the better)^ and boil it with the 
solution until all the chlorine is removed from the salt c 
this is ascertained by testing it with nitrate of silver^ as ia 
the former processes. If any white precipitate is formed, 
more oxide of lead is to be boiled with the solution imtil 
no white precipitate is formed with the nitrate of silver. 
When this is the case, the liquid soda, which is now per^ 
fectly caustic^ may be removed, and the water evaporated, 
and the soda dried or carbonated, as already named in the 
former process. 

Our fourth, or next process, is the following : — We put 
one hundred weight of chloride of sodium in a vessel, as 
named in the process when operating with protoxide <^ 
lead, and add water to dissolve the salt ; we then take pure 
barytes^ in quantity about two-thirds of the w eight of the 
chloride of sodium, and continually stir or agitate the 
pnme until the salt has lost its chlorine, adding more bary tes 
if any chlorine is evident on using the test already de- 
scribed. But, as by this process we have chloride of 
barium with the pure soda, it is necessary to allow the 
materials to subside, when the chloride of barium settles 
down as a white powder or precipitate, while the pure 
soda remains in solution. This solution of caustic soda 
may be removed from the precipitate, and evaporated to 
dryness, or combined with carbonic acid, as before 
described. 

And further, we reproduce or form our protoxide of 
lead used in the said processes of converting common salt 
into soda, in a very convenient and economical manner, 
from the chloride of lead (obtained by the common 
process), by boiling the protoxide or hydrate of pro* 
tpxide of lead in chloride of sodium ; or we form 
direct a chloride of lead in the following manner; that 
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is to say, we obtain a chloride of lead by putting 
nitro-muriatic acid (in the proportion of one part of 
nitric acid to two parts of muriatic) into finely granu* 
lated metallic lead^ and applying a gentle heat thereto^ 
continuing the process^ and adding this compound acid' 
as long as any metallic lead remains. The chloride 
thus formed, as well as that above named, we decompose, 
by putting them, mixed with one-third of their weight of 
deutoxide of lead, and about the same quantity of good 
sulphuric acid, and adding these agents, and continuing 
the process as long any chlorine escapes. A retort with 
Woulfe^s apparatus will effect the purpose. We then 
remove the sulphate of lead thus formed^ and place it in a 
wooden or other vessel, and add suiBcient water thereto to 
cover it ; we then remove the sulphuric acid therefinom^ by 
combining it with alumine or magnesia ; which earths 
form soluble salts with sulphuric acid, and which salts we 
remove by ablution with water. The lead is now what is 
termed a white hydrate. This hydrate of protoxide is 
boiled again in fresh cliloride of sodium^ will again become 
a chloride, leaving the soda pure and fit for use, thus re- 
obtaining the protoxide over and over again through a 
number of operations. 

And, lastly, we prepare or reproduce pmre barytes, used 
in the said process of converting common salt into soda, 
from the chloride obtained by mixing or boiling it with 
chloride of sodium, to render the latter free firom chlorine. 
The chloride of barium thus formed we again boil with 
water, in a vessel containing protoxide of lead, about equal 
in quantity to the barytes originally used^ and continue 
the boiling, and adding protoxide of lead, until the baiytes, 
when tested with nitrate of silver, ceases to give any white 
precipitate, and the lead is converted into a chloride ; we 
then deprive the lead of its chlorine, as before described. 
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that is to say, we put the chloride of lead with one-third 
of its weight of red lead or peroxide of lead, and the same 
quantity of sulphuric acid, into an iron or other vessel 
having a neck of earthenware, and connected with a suit- 
able apparatus for making the chlorides j and we continue 
the operation, adding more acid, until the process is com- 
pleted. We prepare our peroxide of lead used in the 
said process, by allowing the chlorine (formed by the de- 
composition of the chloride of lead, obtained by boiling 
the protoxide with chloride of sodium or barium, which 
process has been already suflSciently described,) to pass into 
the protoxide or deutoxide of lead, instead of passing off 
into a Woulfe^s apparatus, or being used for the produc- 
tion of chlorides as in common. By this means, and by 
thus forming or re-obtaining the various compounds em- 
ployed, we are enabled to work up all the substances used 
in the various operations, which occasions much saving ; 
and, by transferring the chlorine to the lead, and the ease 
of decomposing it again, much less fuel is used than in 
common, as little or no heat is required to disengage it. 

Having now described and ascertained our said im- 
provements, we wish it to be understood that we do not 
claim our invention or improvements in the said pro- 
cesses of converting common salt into soda, the use 
of the oxide of lead or pure barytes as usually formed 
or obtained for depriving chloride of sodium or chlorine, 
nor any particular apparatus used in the above processes 
or operations; but we claim the use of nitric acid singly, 
and combined with the oxides of lead, &c., and also the 
nitrates, particularly as combined with the peroxides of 
lead, manganese, and chromic acid. 

We also claim, in the said process of converting common 
salt into soda, the use of pure barytes, prepared, as above 
stated, by the novel process of boiling the chloride in pro- 
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toxide of lead^ by which means the barytes can be used 
over and over again^ for a number of times^ for the same 
purpose^ and the chloride of lead again converted into 
protoxide and peroxide. 

We also claim^ in the said processes^ the production of 
protoxide of lead^ by saturating the sulphate of lead 
(formed by the decomposition of the chloride) with 
alumine and magnesia, for use and application to Uie 
above purposes herein stated. 

We likewise claim^ in the above processes^ the use of 
peroxide of lead^ manganese^ and chromic acid^ used as 
described in the various parts of this our specification.-^ 
llnroUed in the Rolb Chapel Office, July, 1838.] 

SpecificaUoa drawn by Messrs. Newton and Beny. 



7b JosBPH Jepson Oddy Tayloe, of Graeeckureh^ 
street, in the city of London, mecham8t,foT his inoentim 
of an improved mode ofprqpellinff ships and other vessels 
on wa^tfr.— [Sealed 1st May, 1838.] 

My invention of an improved mode of propelling ships and 
other vessels on water, consists in the use and implication 
of two geometrically-fbrmed blades or propellers, placed or 
set at an angle on an axis or shaft, which axis is to receive 
rotary motion in the manner hereinafter described, firom a 
steam engine or other motive power; and, as the axis is turned 
either one way or the other, the vessel will be propelled 
ahead or astern. The axis or shaft coincides with the line 
of the keel of the vessel, and passes through a stuffing bo:^ 
siluated in an aperture or opening made under the butr 
tocks, in the stem post, or at the fore side pf the stem 
post, in what is commonly called the ^^ run'^ of the veasel 
(or what is sometimes termed tb^ ^^4ead wopd^' of tb# 
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vessel)^ 80 as to obtain security to the propelling blades^ 
in the event of the vessel grounding or having to contend 
with heavy seas. And^ as the velocity or speed of the 
vessel by this mode of propelling depends, in a great mea- 
sure, upon the angle and form of the blades, I have found, 
by experiment, that the angle of twenty-two degrees to the 
axis of the propelling shaft is the most efficient, and, 
therefore, the one which I recommend to be adopted. The 
form of blade which I have found by experience and re- 
peated trials to be the best, is that which in shape is like 
unto the blade of an oar ; but it must, as a matter of course, 
vary in length and width, according to the size of the ves- 
sel to be propelled ; and in order to show more clearly the 
form of blade I adopt, I refer to the geometrical diagram 
given in the accompanying drawing, Plate XIV., fig. 1. 

My improvements also apply to the shipping and un- 
shipping of the blades or propellers whilst the vessel is 
afloat, thereby obviating the necessity of going into dock 
or upon "ways^' to remove them from their place of action 
or to repair, or clear the blades should they be fouled by 
sea-weed, hawser, or other obstructions ; and which con- 
sists in having a dove-tailed or other shaped groove formed 
longitudinally in each stern post on the sides of the open- 
ing, in which the blades or propellers revolve, and which 
for durability and strength should be formed or made of 
metal ; which grooves are to admit and allow the axis of the 
short shaft to which the two blades or propellers are at- 
tached, to be moved up and down. At the bottom of the 
grooves are the bearings which support the short shaft, 
and at the end of the short shaft, nearest to the body 
or hull of the vessel, is formed a square or other shaped 
recess, to receive a tongue or other coupling formed at 
the end of the propelling shaft, which shaft passes 
throu^h^ and works in, a proper and secure stuffing- 
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box : this shafts by being detached from the engine, and 
pulled or moved inboard, or pushed outwards to the extent 
of the length of the tongue or coupling, may thereby be 
readily attached to, or detached from, the propelling blades, 
the shaft being furnished with a stop to prevent its being 
drawn further in than necessary, and forms a perfect coup- 
ling, which may be used to connect or disconnect the shafts 
at pleasure. Within the grooves are placed tongue-pieces, 
which are formed of metal or other materials, and made to 
slide up and down the grooves : these tongue-pieces have 
concavities at their end to fit on to the top of the short 
shaft of the propellers, and at the lower part of each tongue- 
piece is secured a hook, that will not touch the short 
shaft when it is revolving on its bearings, which are fixed 
at the bottom of the grooves, but only when the tongue- 
pieces are di'awn up the grooves by the means of the screw 
purchase, hereinafter described, affixed to each tongue, and 
wliich screws pass upward inboard. The effect of this ar- 
rangement of mechanism is, that as soon as the main or 
inboard propelling shaft is detached from the engine and 
drawn inwards, a distance equal to the length of its tongue, 
the hooks will, as the tongues are screwed upwards, come 
in contact with the under surface of the short shaft;, and 
act as a sling or support, and gradually raise it, and the 
propelling blades attached thereto, to the surface of the 
water ; and by an opening left in the upper part of the 
dove-tailed gi'ooves, above the load or water line of the 
vessel, the short shaft and blades can be taken out into a 
boat, either on the larboard or starboard side ; or, if thought 
desirable, they may be removed by opening a hatchway 
formed over the short shaft and blades, they being screwed 
up, by the above described arrangement, into the hold of 
the vessel, either to repair, unfoul, or be removed out of 
the way, should it be de^ii^ed to sail uiider canvass only. 
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Having now stated the nature and object of my inven- 
tion, I will proceed to describe and ascertain more particu- 
larly the manner or method of carrying the same into 
efiect, reference being had to the accompanying drawings^ 
which will serve to illustrate the arrangement of the parts, 
and a method of constructing and adapting the blades or 
propellers to the purpose of propelling vessels, the same 
letters of reference being marked upon corresponding parts 
in all the figures. 

Plate XIV., fig. 1, is a geometrical diagram, showing the 
form of the blades or propellers ; fig. 2, is a side represen- 
tation of the aft part or stern of a vessel, some portions of 
which being removed, in order to show the improved me- 
chanism ; and fig. 3, is a sectional end view of the stern- 
post with the propellers attached : a, fl, is the main rotary 
or propelling shaft, passing from the engine or first mover 
through the stuffing-box b, i, placed securely in the stern- 
post at c, and ha^dng proper glands or means of tightening 
up the packing as required. Upon the outer end of the 
propelling shaft is formed the tongue or clutch-piece d, 
shoAvn by dots in fig. 2, which takes into a corresponding 
clutch-piece at one end of the short shaft e, upon which 
the propellers or blades yjyj are mounted. The propellers 
arc situated and revolve in an open space ff, ff, g, g, formed 
in the buttocks or " run" of the vessel, their axle, when in 
the working position, turning in the half brasses or bear- 
ings at A, A, which rest upon the ends of the grooves i, f, 
formed in the sides of the fore and aft stern-posts A, and /. 
Within the grooves t, », are placed the pieces m, w, attached 
by proper couphngs to the screws w, », which turn in 
female screws o, o, fixed at the upper end ; and when the 
pieces m, w, are lowered down upon the ends of the shaft 
e, they form the upper half of its plummer boxes or bear- 
ings, which pieces are secured by their being pressed upon 
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the shaft hj the screws n, n. When it is desired to unship 
the propellers^ or raise them out of the propeUing position^ 
the propelling shaft a^ is to be disconnected from the en- 
gine^ and drawn inward a short distance^ so as to withdraw 
its clutch-piece or tongue at d, from out of the clutch of the 
shaft e ; this shaft is then free to be raised up by means 
of the screws n, n. The hooks or sling pieces, before men- 
tionedj of the pieces m, m^ then take hold of and support 
the shaft as it is raised; the screws n, n, being turned by 
winch handles, levers, toothed gear, or other convenient 
means, and as soon as the propellers and shaft have been 
raised up a sufficient height, thej may be removed from 
the vessel by Ufting them out of the pieces A, hy and car- 
ried away in a boat: this may be done either on the 
larboard or starboard side of the vessel, or, if thought more 
desirable, a hatchway, as seen at p, may be made below 
the stem cabin, and they may be lifted or screwed up 
through the opening du*ectly into the vessel, and so un« 
shipped. 

On again applying the propellers, it is only necessary to 
again place the shaft with the propellers into the hooks or 
slings of the pieces m, m, and lower them by means of the 
screws n, n, into their proper propelling position : when 
this is done, the propeUing shaft a, is to be moved outward^ 
so that its clutch at e/, shall take into gear with the shaft 
e ; and then, by attaching the shaft a, to the rotary mover 
of the engine, the propellers wiQ be set in motion as before 
stated, the pieces m, m, pressing slightly upon the upper 
side of the shaft e, to keep it in its proper position. 

Having now described the nature of my invention, and 
the manner of carrying the same into effect, I shall refer 
to the geometrical diagram, fig. 1, of the accompanying 
drawings, which shows the form of my improved blades or 
pn^llers, and the proportions which I prefer. 
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Let A^ Bj be the required length or radius of the blade ; 
<;> D^ it3 breadth equal to about half its lengthy with the cen- 
tral part reduced in width to a quarter of that of c^ d^ or half^ 
if greater strength be needful. These blades are placed se- 
curely upon the shaft e, at about the angle of twenty-two 
d^;ree8^ to its axis^ and are formed as a portion of a circle 
on the outer edge^ bevilled ofTat all the sides.— [Inrolkd in 
the Rolb Chapel Office, November^ 1838.] 

Specification drawn by Messrs. Newton and Beny. 



fb Miles Bzury, of the Office for Patents, SS, Chancery" 
lane, in the parish of St. Andrew, Holbom, and county 
of iRddleMew, patent-agent and mechanical draftsman, 
for an invention of a certain improvement or certain 
improvements in obtaining motive power for propelling 
or working machinery, being a communication from a 
foreigner residing abroad.^ [Seeled 6th June^ 1837.] 

This invention is a peculiar mode of obtaining a rotary 
motive power from the known force of attraction and re- 
pulsion exerted by the dissimilar poles of magnets^ either 
by such as are commonly called ^^ permanent magnets/' 
consisting of magnetized steel bars^ or those obtained by 
electro-magnetism^ as iron magnetized by means of a gal- 
vanic batteiyt The electro-magnets are mounted upon a 
vertical shaft turning in suitable bearings^ and are set in 
rotatory motion by the before-mentioned force of attraction 
and repulsion exerted by the poles of other magnets^ which 
are made stationary^ and placed near to them^ for the pur- 
pose of acting in conjunction with the rotatory magnet. 
The shaft of the electro-magnetic bars being thus kept 
revolving at a great velocity, acquires a motive power 
capable of turning or setting in rotatory motion other 
pbafts or macb»i^ by meaus of toothed gear or rigger 



352 Recejii Patents. 

bands, and irhlch power or force is intended to be used for 
actuating machinery in general as a motive power or first 
mover. 

Plate XV., fig. 1, is a side elevation of a model appa- 
ratus or machine, which will fully serve to explain and 
illustrate this invention ; fig. 2, is a plan or top view, and 
fig. 3, is a vertical section of the same ; and fig. 4, is a 
horizontal section taken in the line a, b, in fig. 1. The 
framework is to be of a size and strength adapted for the 
purpose intended, and may be made of a circular or any 
other convenient form, divided into two or more platibrms 
or stages b, and c, upon which the apparatus is mounted* 
The galvanic battery d, is constructed by placing any con- 
veniently shaped plates of copper and zinc e, and f, alter- 
nately in a vessel g, containing diluted acid, after the usual 
manner of forming galvanic batteries. From each vessel 
or galvanic battery proceed two conductors h, and i ; one 
from the copper plates, and the other &om the zinc plates. 
These conductors h, and i, lead to, and are in contact with, 
the copper plates k, and L, placed upon the lower platform 
c. These plates k, and l, act as conductors, and are. made 
in the form of a segment of a circle, and correspond in 
number and position with the ^^ artificial or ^' permanent 
magnets'' s, t, hereinafter described. The plates k, l, are 
placed around the shaft r, detached from one another, and 
from the shaft, as seen best in fig. 4. The conductor h, 
leads from the copper plate of the galvanic battery to one 
of the said plates, say k ; and the other conductor i, 
leads from the zinc plate of the battery to the other plate 
L, and so on alternately, if there be more than two plates 
placed on the lower platform around the shaft. 

The galvanic magnets m, n, o, p, are constructed of arms 
or pieces of soft ii'on in the shape of a straight bar, horse* 
shoe, or any other convenient figure wound round with 
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copper wire q^ first insulated by means of a non-conduct- 
ing material placed between the coils. These galvanic arms 
project in radial lines from the centre of the vertical shaft 
B^ turning on a point or pivot^ and resting in a cup a, on 
the lower platform^ and in a proper guide or bearing b, 
above the upper platform. The ends Cy d, e,f, of the copper 
wire Q^ extend from the electro-magnets in parallel lines 
with the shaft b^ down to the copper plates k, and l : 
these ends c, d, e^fy are furnished or tipped with silver^ 
and are in contact with the inner edges of two silver plates 
g^ and hy within the semicircular plates k^ l^ as shown in 
fig. 4. The galvanic magnets are placed upon^ and se- 
cured tOy a horizontal disc of wood v^ attached to the shaft 
R. The artificial^ or what are called permanent^ magnets 
s^ and T^ are made of steely and in the usual manner of 
making common or permanent magnets ; they may be of 
any number and degree of strength^ and fixed on the upper 
platform in any convenient manner : those shown in the 
drawings are segments of a circle of nearly the same dia- 
meter as the inside of the platform ; or if galvanic magnets 
are used (which may be done)^ they may be made in the 
form of a crescent or horse-shoe^ or any other convenient 
figure^ with their poles pointing to the shaft. Having 
properly arranged these artificial or ^^ permanent*^ mag- 
nets on the top of the upper platform^ there will be a cor- 
responding number of magnetic poles^ the north being 
marked No. 5, and the south No. 6. Now, we will suppose 
the machine to be in a quiescent state, the galvanic or 
*^ chargeable'^ magnet No. 1, bei^g opposite the north 
pole of the artificial or '^ permanent^ ^ magnets No. 5, the 
galvanic or ^^ changeable'^ magnet No. 3, will, of course, be 
opposite the south pole No. 6, of the permaneht magnets, 
and the other galvanic magnets Nos. 2, and 4, will be at 
points opposite each other between the poles just mentioned. 

VOL, XIII. 2 z 
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From the circumstaace of there being a conrespoiidiiig 
Bumber of conductors e, dy e,fy of the aids of the copper 
wire^ which tre placed around the shaft b, below the arti- 
ficial magnets m, n^ o, p, but detached from the shaft, as 
well as from each other; and further, from these wires or 
conductors leading from the galvanic magnets to the plates 
K, L, and bring in contact with them, as befiore described^ 
the conductors e, d, e^fj will stand in the same position in 
relation to the copper plates, that the galvanic magnets 
stand relative to the artificial or permanent magnets ; but 
with this difference, that the conduct<Hrs c, J, e, f, are in 
contact with the plates k, l, whereas the magnets are not 
in contact with each other. 

Now, in order to put the madiine in motion, the galvanic 
magnets Nos* 2, and 4, being charged by the galvanic cur- 
rent passing through the various conductcNrs and plates 
above described, from the copper plates (or positive side) 
of the galvanic battery along the conditcting wires^ or 
whatever material is employed to the zinc pkte (or negiH 
tive side) of the same battery. The galvanic current pass* 
ing around the galvanic magnet Nos. 2, and 4, produces 
magnetism tha:ein, with a north and south polarity; No. 2, 
having north, and No. 4, south polarity ; of course the 
south pole of the artificial magnet No. 6, will attract the 
north pole of the galvanic magnet No. 2, and will move it 
a quarter of a revolution, (see the diagram fig. 5, which 
is drawn the better to illustrate this operation,) the 
south pole of the galvanic magnet No. 4, being at the same 
time attracted by the north pole No. 5, causes the magnel 
No. 4, also to perform a quarter of a revolution, the mo* 
mentum of the galvanic arms or magnets will cwrry them 
past the space between the poles Nos. 5, and 6 ; at which 
time the several conductors c> d, e^fy on the ends of the 
09iled wea of ^ galvanic magqits^ will have changed 
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their positions relatirely to the plates k^ and l^ and also;, 
oonaequentlj^ in relation to the positive and negative sides 
ef the battery^ causing the ^' galvanic current^ to flow in a 
different direction around the galvanic magnets^ thereby 
changing the poles Nos. 2, and 4 ; No. 2, now having 
souths and No. 4, north polarity^ the parts of the galvanic 
magnets are^ of course^ now repelled by the poles that be- 
fore attracted them^ and in this manner the operation is 
continued, producing a rotary motion to the shaft r, which 
motion may be communicated to any machinery for the 
purpose of propelling the same. 

The discovery here claimed and desired to be secured by 
the above-recited Letters Patent, consists in applying the 
force obtained by magnetism and electro-magnetism as a 
power for moving or actuating machinery in the manner 
above described, or in any other modification which is sub- 
stantially the same in principle and effect**- [InroUed in 
ike BiM» Chapel Office, December, 1837] 

8p6cificaU<m drawn by Messrs. Newton and Berry. 



To William Wells, of Manchester, in the county qf 
Lancaster, machine-maker, and Samuel Eccles, of 
the same place^ mechanic, for their invention of certain 
improvements in power looms and in hand looms for 
weaving plain and figured fabrics. — [Sealed 5th January, 
1838.] 

Plate XV., fig. 1, is a firont view of the loom, with the 
Jacquard in section; fig. 2, a side view of the loom, 
N.B» The same marks of reference lead to the same parts 
in each view of the drawings : a, the cast iron firamework 
of a common power loom, such as arfe in use for weaving 
light fabrics; b, the first motion crank shaft and crank 
wheel ; c> the tappet shaft ; d^ the lay ; b, the Jacquard 
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or mounting ; f, beams fixed in the building (or they may 
be attached to the loom) for the purpose of suppcxting the 
Jacquard ; g, the grife or knife board of the Jacquard; h^ 
the comber board ; i, the lingers or leads; k^ the strap and 
spring lever^ which puts the loom in and out of motion; 
isj the taking up motion^ cloth beam^ && 

Be it understood that the Jacquard and the ordinaiy 
methods of making the above machineiy forms no part of 
our invention ; but we have here shown them in o rder to 
enable us to explain the various mechanical arrangements 
hereafter described^ which forms the principle of our im- 
provements^ that is to say^ a^ is a stud placed in the arm of 
the crank wheel b ; m^ an adjustable connecting rod rising 
to the main lever n : the centre of the lever n, is at I ; the 
short end of the said lever has two arms^ which take hold 
of the rod c^ at the points 1^ and 2, fig. 2 : at the same 
points are also two iron links dy the lower ends of these 
links take hold of the studs e, which are fixed in the grife 
or knife board o, thus causing the said grife or knife board 
to be raised and depressed alternately at every revolution 
of the crank shaft b. 

In order to compensate for the weight of the knife board 
and the weight of the lingers or leads^ we use what we 
term the balance weights o; these balance weights arc 
adjustable on the levers p ; the said levers hanging loose 
on studs at e^ 6; the cords y^ are then attached to the ends 
of the levers p, and passing nearly once round the scrowl 
or excentric pulleys q^ which are fixed to each end of the 
tumbling shaft r, are then made fast : two small pulleys 
ffy are also placed upon the tumbling shaft r ; to these 
pulleys are fastened two straps hy which take hold of the 
rod Cf at the points 1^ and 2 ; by these means the balance 
weights o^ are enabled to assist the lever y, in raising the 
knife board g, and the lingers or leads i. 
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It will be observed that the said balance weights will 
operate with an increasing power as the cords /, recede 
from the centre of the tumbUng shaft on the excentrics q^ 
the said cords being close to the centre of the shafts as seen 
by the dotted lines at 3^ fig. 4, when the warp and leads 
are at rest. Another ad^^antage gained by tbf hnlanrrft 
weights is^ their acting with the extreme of their power at 
the same instant of time at which the shuttle is thrown^ 
consequently distributing the power (required to propel 

the loom) jnthf_Tttont bc?^^^*"^ maiinfiri N.B. There are 
vaungus modes of lifting the grife^ which might be here ex- 
plained, but we consider that the one described is sufficient 
to show the operation of our improved method of^bdancing 
the said grife and the lingers or leads. 

The second part of our invention consists in the follow- 
ing method of stopping the loom when the shoot or weft 
breaks, and when the bobbin is empty, that is to say, i, is 
a small excentric orxam fixed on the tappet shaft c; Ar, is 
a lever, on which the said excentric operates ; to the long 
end of the lever k, is made fast the small strap /, one end of 
which proceeds upwards and over the pulley m, and the 
other downwards and under the pulley at n, forming, as it 
were, an endless line ; but the strap being cut away at 4, 
and 5, fig. 1, a number of strong threads, (say 5, or 6,) are 
there introduced and tied to the ends of the straps, still 
forming an endless Une : the said threads have eyelet Jboles 
or mailes o, which .operate in a similar manner to healds ; 
through the said healds are passed a small warp consisting 
of about ten threfds, i. e., five threads up and five threads 
down when opened as at/i, q, fig. 2 : this we call the de- 
tecting warp ; the detecting warp is then made fast to the 
breast beam, passed through the end of the reed, through 
the mailes or* healds, and over the small pulley r ; the 
wdght 9, is then suspended to the end of the warp in order 
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to keep it at the required tension. Two small brass levers 
iyU,aie balanced in a delicate manner on the side of the 
.loom at 6y the long end of the lever t, is tied to the mppor 
part of the detecting warp by a corresponding number of 
small loose threads v ; the short end of the lever iy is cosr 
nected to the lever a, by a small wire. The curved eai of 
the lever u, has a steel stud to, fixed in it; the other end of 
the said lever is weighted merely to balance iiself : s^iMt 
stopping plate^ fixed by a set screw on the strap or spring 
lever k, which^ when the loom is in operation^ stands dir 
rectly opposite the small p^te screwed to the front of the 
lay y. The operation of the above is as follows; namely, the 
moment the shuttle has entered the box where the detect- 
ing warp is placed, the said warp^^ 9, endeavour to crass 
each other, but cannot do so because of the weft thread 
being between them ; consequently the stopping levers t, u, 
not being at all acted upon, remain stationary, the stud ter, 
continuing to enter the cavity in the froat of the IqF at 
eveiy stroke made by the lay. But when there is no weft 
in the shed the detecting warp threads immediately cross 
and change places with each other, the upper threads 
pulling along with them the end of the lever 2, causing the 
stud w, to become depressed, as shown by dotted lines fig. 
3, and brought in between the plate y, in front of the lay^ 
and the stopping plate x, on the strap leva:, by whidi 
means the strap lever is dislodged by the force of the lay> 
and consequently the loom stops. 

The third part of our invention consists in disengaging 
the taking up weight from the cloth bean^ by the stopping, 
of the loom. This is accomplished by means of a rod z^ 
which is fixed at one end to the strap lever k, and passing 
across the loom, takes hold of the spring 7> by a hole in the 
end of the rod; one end of the string is made fiuit to the 
lQ9m side^ a^d tbe Qtlier to th^ catc^ 6. ^t will be .esAily 
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pifoeiyed tliat when the strap kver is in the direction of 
the dotted line^ the catch will be allowed to rest upon the 
catch wheel h, and consequently in action ; but when the 
strap is dislodged^ the catdi 8^ will be lifted from off the 
Whael^ and the weight thrown out of action. 

'nhese our jmjy^szxfiQlfiCiis. pr^ applicable to all looms 
worii^ by either han|^. or power x.fQt the purpQflfii)£VfiiXr. 
ing plain and figured fabrics.— [Inralkd in the Inrolmeni 
T^e, July, 1838.] ^ 

SpedficatiOB Anim by tlie Patentees. 



To Wflliam South am^ of Ditchford-mUls, in the parish 
oflrchesteTy in the county of NorthamptonymiUer, for his 
invention of an improved apparatus or machine for dry- 
ing com and other grain, and seeds. — [Sealed 11th 

' January, 1838.] 

This invention of an improved apparatus or machine lot 
drying coim, grain, or seeds, consists in a peculiar arrange- 
ment of mechanical parts constituting an apparatus or ma* 
dune suited to the performance of such operations, through 
which apparatus the wet or damp com, grain, or seeds, are 
to be passed ; and in passing, are submitted to the action 
of an atmosphere of heated air for the purpose of driving 
^% by evaporation, the damp and mobture contained in 
sucb com, grain, or seeds. 

The apparatus is shown in several figures in Plate X Y., 
the rea|iectnre parts of which are marked by certain letters 
of tefer^ce, the same letters pointing out corresponding 
parts In all the figures. 

F%. 1, represents an external elevation of the apparatus 
er tnachinie as seen on the side ; fig. 2, is a front end eleva- 
tion of the same ; fig. 3, is a vertical section taken longitu* 
dbMiI^ tloough die complete appsratus; and fig. 4^ is also 
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a vertical section^ taken transversely through the outer 
casing or box and brickwork. The operating parts of the 
drying apparatus are enclosed in an iron box a^ a^ a^ a^ which 
is erected upon a brick or stone-work foundation 6, b^ b, 
having a furnace c, and flues d, d, extending under and 
around the box a^ in any convenient and proper manner to 
communicate heat to the same^ and passing off to a pn^er 
chimney or shafl ; which furnace, when charged with fuel 
in a state of combustion, causes the atmospheric air in tiie 
box or chamber a, to become considerably heated. The 
damp or wet com, grain, or seeds to be dried, are passed 
from an upper floor or hopper in the mill, or other building 
where the apparatus may be situated, into the small regu- 
lating hopper or receiver of the apparatus e, which is fur- 
nished with a sliding shutter or door, and aperture^ for 
the purpose of regulating the supply of damp com^ giwn^ 
or seeds, to the drying chamber, and consequently the 
flow of the same through the apparatus. This r^^l^tor, 
shutter, or door is adjusted by means of the lever jr, to 
which it is attached, and the adjustable thumb-screw A, 
bearing against a fixed stay or standard. The damp or 
wet grain or seeds fall from the apertures of the receiving 
hopper c, through the mouth or opening i, of the vibratory 
drying chamber *, formed of sheet metal, or of metal or 
other framework, and woven wire fabric or gauze, if desired ; 
but if the bottom of the drying chamber is formed of wire- 
work, then it will be desirable to place an iron plate between 
it and the bottom of the box a, in order to receive the dust 
or extraneous matter which may sift through the wire- 
work, and if allowed to fall upon the bottom of the hox a, 
might be scorched or ignite, and thereby produce disagree- 
able effects. The com or seeds flow through the drying 
box or chamber A, which is placed in an indined position to 
facilitate its progress^ and is delivered fix^m the chamber at 
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.Ae .mouth of the small transverse trough /, into the in- 
cfiaed eondudnig off fxfe or channel m, from whence it 
' foils on to the floor of the room^ and is immediately spread 
thinfy thereon in order to allow it to give off the stream or 
nponr> and to cool : hu1| what I prefer most is^ for the corn 
to ke piiBfd from the apparatus on to a wire-gauze inclined 
Jrame or cooler; in passing over the surface of which^ free 
. access of cold air is allowed to the com^ and thus the vapour 
or steam arising therefrom is carried off, and the com com- 
pletely cooled. 

In order to faciUtate the process of drying, and the pas- 
sage of the com through the apparatus, the drying box or 
.chamber k, has.a vibratory or shogging motion given to it, 
which keeps the com continually agitated as it passes down 
the drying chamber. This is effected by means of the 
rotatory winch handle », upon the shaft o, to be turned by 
manual labour, the shaft turning in suitable bearings on 
aide brackets ; or the shaft may be turned by a band passed 
from any convenient rotatory motion in the mill to a rigger. 
Upon this shaft o, is formed the small crank /?, to which is 
connected the rod q^ jointed at its other end to the bent 
lever r, which has its fulcrum at « ; the other arm of this 
lever, marked /, see fig. 4, is passed through an eye or 
.staple on the side of the drying chamber, and forces it on 
one side and draws it backward as the crank goes round, 
thereby giving it a lateral sho^ng motion. The drying 
chamber is suspended within the box or casing a, by means 
of the rods or chains te, Uy at its lower end, and by the 
.other chains v, v, at its upper end, which are connected 
with two pulley wheels or riggers Wy Wy mounted upon a 
ahaft turning in proper standards. Upon the axle of these 
riggers is placed the arm or lever a?, connected to the rod y, 
which is furnished with an adjustable screw and nut z, 
Jbaaring upon a fixed piece or bracket, and by which means 

YOLtZin. 3 ▲ 
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the inclination of the drying box or chamber k, may be 
adjusted to any desired inclination^ and consequently theflow 
of the grain or seeds through the same may be facilitated or 
retarded. And I would here remark, that the drying box or 
chamber k, may be made with or without a moveaUe lid, 
and also that <he top of the outer case or box a, may also be 
made moveable if desired; and further, that the outer caae 
or chamber may be constructed with the top and bottom 
only of iron, and the sides of brickwork, or the bottom may 
also be made of fire-brick, if thought desirable : all of wluch 
variations will be easily suggested by any practical engineer 
or workman, without departing from my improved appa- 
ratus or machine.— [/nrottetf in the BoUs Chapel Ofiee, 
Jfdjf, 1838.] 

Specificfttion drawn by Mestn. Newton and Beny. 



To John Consitt, of Manchester y in the county of Lan- 
caster ^ machinist y for his invention of certain improve- 
ments in the machinery used for spinning y doubting , and 
twisting cotton and other fibrous substances*— [Sealed 
8th March, 1837.] 

My improvements in the machinery used for spinning, 
doubling, and twisting'cotton and other fibrous substances, 
are designed principally to facilitate the processes of jHre* 
paring and spinning cotton, and, at the same time, to efiect 
an improvement in the yam or thread produced ; that i% 
to cause the same to be more regular, even, and compact^ 
and, by keeping the fibres of the cotton straight Mid level, 
to work them more effectually into the body of the thread 
or yam, instead of leaving the fibres of the threads loose 
and rough, as ordinary spinning machines are UaUe to do: 
The manner in which I propose to efftot my imj 
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mehts in ispinning^ is^ chiefly by altering the usual speeds 
at which certain parts of common spinning machinery 
work, and by driving all the preparation machines (in 
which two or more series of drawing rollers are used), by 
means of a much slacker strap than is commonly em- 
ployed, which alone will be found to efifect a considerable 
improrement in the yam* 

Thus in the drawing frame, the roving firame, the jack 
finame, the stretching firame, and the throstle, I put a 
driTing pulley of a larger diameter than is commonly em^ 
ployed, in order to work aU these machines with a slacker 
strap* 

The alterations I propose to make in the mule, particu- 
larly in the ordinary hand-mule for spinning fine numbers 
of yarns, are, to make the driving pulley of larger dia- 
meter, in order to pursue the same system of using a 
slacker strap than common ; and also to make a greater 
difference between the single and double speeds of the 
mule, so as to work the mule slower in the roving part, or 
that portion of the spinning which is performed by the 
rollers and parts connected therewith, and quicker in the 
'* stretching and twisting" processes ; the difference I 
propose is about l^V to 3y^ of the respective diameters of 
the speed wheels which govern these parts of the mule. 

These alterations will be found to make the rollers work 

much smoother, and keep the cotton from being ruffled in 

•the rollers, and caiue it to hang better together; thus 

keeping the fibres straight and even, so as to work them 

into the body of the thread with greater facility. 

A further alteration I propose to make in mules fbr 

^Miming fine numbers of cotton or other material, is in 

those cases where spur or bevil wheels are used to give the 

• ^ single and double speed,^ consisting generally of four 

wh^s, two larger and two smaller ; I alter two of Aem, 
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that is^ one of the pairs^ in order to make a gieater difler* 
ence between the single and double speed ; but in con« 
structing new mules^ I should have two pairs of fast and 
loose pulleys, one larger and the other smaller, to be drivea 
by two straps, instead of any gearing whatever, so as to 
obtain the single and double speeds. 

And in that part of the process of mule spinning called 
the ^' going out^' of the carriage which carries the spindles, 
instead of any toothed wheels, I make use of pulleys and 
straps, and thus prevent the ^^ back lash'' of the wheels : 
this alteration will be found to keep all ^^ sincks'' or corts 
out of the yarn. — [InroUed ia the RoU$ Chisel Ofice, 
September, 1837.] 

Specification dmwn by Messrs. Newton and Berry. 
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ON CAOUTCHOUC. 

BY ANDREW URE, M.D., F.R.S.^ &C. &C« 

(To the Editor of the London Journal qfArts,) 

SiR>*-Since writing tlie article Caoutchouc for my ^ Dic- 
tionary of Arts» Mannfactures, and Mines/' now in conrse of 
publication, I have received, from several quarters, some valoable 
information ; and have also made a series of experiments upon 
the subject, the results of which I have now the pleasure of trans* 
initting to you for insertion in your journal. 

Hitherto the greater part of the caoutchouc has been imported 
into Europe from South America^ and the best from Para; but 
of late years a considerable quantity has been brought from Java* 
Penang, Sincapore, and Assam. About twelve months ago, Mr. 
William Griffith published an interesting report upon the Fiefu* 
eiastica, the caoutchouc tree of Assam, which be drew up at the 
request of Captain Jenkins, agent in that country to the GoTcmor- 
(jeneral of India* This remarkable species of fig tr^ is ^it|ier 
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so]ttalryf w. in twofold or tbreHold groopa. It is larger and more 
nmbrageona than any of the other trees in the extensiYe format 
where it abounds, and may be distinguished from the other 
treeS) at a distance of several miles, by the picturesque appear- 
ance produced by its dense, huge, and lofty crown. The main 
trunk of one was carefully measured, and was found to have a 
jcircumference of no less than 74 feet; i^hile the girth of the 
main trunk, along with the supports immediately round it, waf 
120 feet. The area covered by the expanded branches had a 
circumference of 610 feet. The height of the central tree was 
100 feet. 

It has been estimated, after an accurate survey, that there are 
43,240 such noble trees within a length of 80 miles, aiid breadth 
of 8 miles of forest near Ferozepoor, in the district of Ghardwar, 
in Assam. 

Lieutenant Veitch has since discovered that the Ficui^ektstka 
is equally abundant in the district of Naudwar. Its geographical 
range in Assam seems to be between 25 deg. 10 min. and 27 deg, 
20 min« of north latitude, and between 90 deg. 40 min. and 95 
deg. SO min. of east longitude. It occurs on the slopes of the 
hills, up to an elevation of probably 22^500 feet. This tree is of 
the banyan tribe, famed for " its pillared shade, where daughters 
grow about the mother tree,*' which has furnished the motto 
iot ratnif quot arbores, to the Royal Asiatic Society. Species of 
this genus afford grateful shade, however, in the tropical regions 
of America, as well as Asia. 

Many species of other trees yield a milky tenadons juice, of which 
birdlime has been frequently made ; KsAriocarpusiniegrifolia^tLtid 
LdkoochafFkutindka and religioia^ also F. Tsieia, RojrburgUif 
ghmeraia, and oppontifoiia. From some of these an inferior kind 
of caoutchouc has been obtained. 

The juice of the Ficus-elastica of Chardw4r is [better when 
drawn from the old than from the young trees ; and richer in 
the cold season than in, the hot. It is extracted by making in- 
pisions a foot apart| across the bark down to the wood, all round 
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the tnuikj and also the large brAiches^ up to the rcry top of 
the tree 5 the quantity which exudes increasing with the Imi^ 
of the incision. The bleeding may be safely repeated once every 
fortnight* The fluid, as fresh drawn, is nearly of the consistence 
of creani) and pure white. Somewhat more than half a nunmd 
(42 libs.) is reckoned to be the average produce of each bleeding 
of one tree j or 20,000 trees will yield about 12,000 maunds of 
juice ; which is composed in 10 parts, of from 4 to 6 parts of 
water, and, of course, from 6 to 4 parts of caoutchouc The 
bleeding should be confined to the cold months, so as not to 
interfere with, or obstruct the vigorous vegetation of the tree ii 
the hot months* 

Mr. Griffith says, that the richest juice is obtained from trans- 
verse incisions made into the wood of the larger reflex roots, 
which are half exposed above ground, and that it prooeads frosi 
the bark alone* Beneath the line of incision, the natives of 
Assam scoop out a hole in the earth, in which they place a leaf 
of the Phfynium eapitatum, Lin., rudely folded up into the shape 
of a cap. He observes that the various species of Teiran4kermf 
upon which the Moonga silkworm feeds, as also the castor oil plant, 
which is the chief food of the Eria silkworm, do not affard a 
milky caoutchouc juice. Hence it would appear that Dr. Royie's 
notion of caoutchouc forming a necessary ingredient in the food 
of silkworms, and being *' in some way employed in giving 
tenacity to their silk," seems to be unfounded. If Botany dis- 
countenances this idea, Chemistry woald seem to scout it alto* 
gether, for silk contains 1 l.dS per cent* of azote, and caoutchouc 
contains none at all ;* being simply a solid hydro-carbnret, and, 
therefore, widely dissimilar in constitution to silk, which consists 
of oxygen 34.04, azote 11.33, carbon 50.69, and hydrogen 
3.94 in 100 parts. 

This hydro* carburet emulsion is of common occurrence in th^ 
oaraas Euphorbiacia and TuHeea^ which may be looked on at tile 

* See my paper on the ultimate analysis of vegetable and animal sub- 
stances, hi the Phil. Trans, for 1822. 
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n&In tonfees of caoutchonc. The American caoutchouc is aaid to 
1>e fornisfaed by the Siphonia elasHca, or the Hevea gttianemii 
id Aublet> a tree which grows in Brazil, and also in Surinam. 

Dr. Royle sent models of cylinders, of 1-| to 2\^ inches in dia* 
flMter, and 4 or 5 iuches in length, to both the Asiatic and Agri- 
enltuTal Sodeties of Bengal, to serve as patterns for the natives 
to mould their caoutchouc by. Mr. Griffith says that this plan of 
Ibrming the caoutchouc into tumblers or bottles, as recommended 
by the committee of the London Joint-stock Caoutchouc Com- 
pany, is, in his opinion, the worst that can possibly be offered ; 
being tedious, laborious, causing the caontchouc to be blackened 
io the drying, and not obviating the viscidity of the juice when 
it is exposed to the sun. He recommends, as a far better mode 
of treating the juice, to work it up with the hands, to blanch it 
10 water, and then subject it to pressure. I shall presently de« 
scribe a still better method which has recently occurred to me, 
in experimenting upon the caoutchouc juice. This fluid, with 
certain precautions, chiefly exclusion from air, and much warmth* 
may be kept in the state of a creamy emulsion for a very long 
time. 

NBW EXPERIMENTAL BESEARCHVS ON CAOUTCHOUC. 

The specific gravity of the best compact Para 

caoutchonc, taken in dilute alcohol, is • • • • 0*941567 

The specific gravity of the best Assam is • • • • 0.942972 

„ „ Sincapore 0.936650 

^ „ Penang 0.919178 

In the process of making the elastic tissues,* the threads of 
caontchouc are first of all deprived of their elasticity, to prepare, 
them for receiving a sheath upon the braiding machine. For this. 
purpose they are stretched by hand, in the act of winding, 
upon the reel, to 7 or 8 times their natural lengthi and left two . 
or three weeks in that state of tension upon the reels. Thread 
tbos iMglasticaied has a specific gravity of no less than 0.948732; . 
bot when it has its elasticity restored, and its length reduced to . 

• See <* Pictionavy of Arts, Manaflwtaies, sad Mines.'* 
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its pristine state, by robbing betireen the warm palms of the 
hands, the spedfic gra?ity of the same piece of'thread is reduced 
to 0.925939. This phenomenon is akin to that exhibited in the 
process of wire*drawing/ where the iron or brass gets condensed^ 
hard, and brittle ; while it disengages much heat : which the 
caootchooc thread alto does in a degree intolerable to unpractised 
fingers, as I hare experienced- 
Hating been favoured by Mr. Sievier, managing director of 
the Joint stock Caoutchouc Company, and by Mr. Beale, engineen 
with two different samples of caoutchouc juice, I ha?e subjected 
each to ehemical examination. 

That of Mr. Sievier is greyish brown, that of Mr. Beale is of 
a milky grey colour ; the deviation from whiteness in each 
case being due to the presence of aloetic matter, which accom- 
panies the caoutchouc in the secretion by the tree. The former 
is of the consistence of thin cream, has a specific gravity of 
I.04125» and yields, by exposure upon a porcelain capsule in a 
thin layer, for a few days, or by boiling, for a few minutes, with 
a little water, 20 per cent, of solid caoutchouc. The latter, 
though it has the consistence of pretty rich cream, has a specific 
gravity of only 1.0175. It yields uo less than 37 per cent, of 
white, solid, and very elastic caoutchouc. 

It is interesting to observe how readily and compactly ihe 
separate little cloths or threads of caoutchouc coalesce into one 
spougy mass in the progress of the ebullition, particularly if the 
emulsive mixture be stirred ; but the addition of water is neces- 
sary to prevent the coagulated caoutchouc from sticking to the 
sides or bottom of the vessel and becoming burnt. In order to con« 
vert the spongy mass thus formed into good caoutchouc, nothing 
more is requisite than to expose it to moderate pressure between 
the folds of a towel. By this process the whole of the aloetic ex- 
thict, and other vegetable matters, which concrete into the sub- 
stance of the balls and junks of caoutchouc prepared in Assam 
and Java, and contaminate it, are entirely separated, and an ar- 
ticle nearly white and inodorous is obtained. Some of the cakes 
of American caoutchouc exhale when cut the fot9r of rotten 



On Ctumtchouc. 8C9 

€li#ete ; & imell which adheres to the threads made of it^ after 
every process of porification* 

• Id the interior of many of the balls which cone from both 
the Braails and £a3t Indies^ spots are frequently found of a viscid 
tarry-looking matter which> when exposed to the air, act in 
some manner as a ferment, find decompose the whole mass into 
a soft substance, which is good for nothing. Were the plan of 
tpoiling the fresh juice along with its own bulk of water, or a little 
more, adopted, a much purer article would be obtained, and with 
incomparably less trouble and delay, than has been hitherto 
brought into the market. 

I find that neither of the above two samples of caoutchouc 
juice affords any appearance of coagolum when mixed In any 
jproportions with alcohol of 0.825 specific gravity ; and, there- 
fore, I infer that albumen is not a necessary constituent of the 
juice, as Mr. Faraday inferred from his experiments published in 
the 21st vol. of the Journal of the Royal Institution. 

The odour of Mr. Sievier's sample is slightly acescent, that of 
Mr. Deale*s, which is by far the richer and purer, has no dis- 
agreeable smell whatever. The taste of the latter is at first bland 
and very slight, but eventually very bitter, from the aloetic im- 
pression upon the tongue. The taste of the former is bitter 
from the first, in conseqnence of the great excess of aloes which 
it contains* When the brown solution which remains in the 
capsule, after the caoutchouc has been separated in a spongy 
state by ebullition, from 100 grains of the richer juice is passed 
through a filter and evaporated, it leaves 4 grains of concrete 
aloes. 

Both of these emulsive juices mix readily with water, alcohol, and 
pyroxilic spirit, though they do not become at all clearer ; they will 
not mix with taautchoucine (the distilled spirit of caontchouc), or 
with petroleum-naphtha, but remain at the bottom of these liquids 
as distinct as mercury does from water. Soda caustic lye does 
not dissolve the juice ; nitric acid (double aquafortis) converts 
it into a red curdy magma* The filtered aloetic liquid is not 

VOL. XllU 3 B 
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Hffected by the nitratet of baryta and silver ; U itfcrda wiA ota- 
late of ammonia mtnute traces of lime. 

In a continuation of tbiB paper I shall lay before year readers, 
next month, several interesting facts concerning the mannfactnre 
of caoatcfaonc on the great scale, supplementary to the account 
given in my Dictionary of Arts, &c. 

13, Charlottt-street, Bedford-square, Feb. 18, 1839. 
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ROBERTS'S SELF-ACTING MULE. 

Befbre the JuduAal Committee of Her Majesty^e Privf 
Council, at Weitminster, 22d February , 1839 : present, 
the Marquis of Lansdowne (presidentj, Lord Lyndhurst, 
Lord Brougham, and Sir Herbert Jenner. — Counsel, Sir 
F. Pollock and Mr. Teed. 

Ov the petition of Richard Roberts, of Manchester, engineer, tat 
An extension of the term of his patents, granted in England 29di 
March, 1625, and subsequently in Scotland and Ireland, for 
" his improvements ^plicable to the mnle, Billy, Jenny, stretch- 
ing frame, or any other machine or machines, however designated 
or named, used in spinning cotton, wool, or other fibrous sub* 
stances ; and in which either the spindles recede from or approadi 
the rollers or other deliverers of the said fibrous substances, or in 
which such rollers or deliverers recede from or approach the sptn^ 
dies." (For specification of this patent, see ** London Journal of 
Arts, &c.," First Series, vol. xiii. p. 6.) 

No caveat for opposing the application having been entered. 
The Attorney-General briefly addressed their lordships, stating 
that he had no (Ejection to o£fer to the prayer of the petitioner 
being granted. 
A model of the machine was then Introduced, and the natnie 
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and object of tbe invention was explained by one of the foremen 
in tbe employ of Messrs. Sharp^ Roberts, and Co. 

Evidence was beard in support of tbe allegations in the peti* 
tion ; and after a short consultation, their lordships granted a pro* 
longation of the several patents for the term of seven years, on 
account of the ingenuity and merit of the invention, and the 
difficulties opposed to the Patentee in bringing it into effective 
operation^ and consequently not having derived a fair remunera- 
tion for so important an invention during the original term of the 
patents. 



Before the same Meeting of the CounciL 
WRIGHT'S BLEACHING APPARATUS. 

COUNSEL, SIR F. POLLOCK. 

On the petition of Lemuel Wellman Wright, for an extension 
of the term of patent, granted in England 20th April, 1825, for 
his invention of machinery or apparatus for washing, cleansing 
or bleaching of linens, cottons, and other fabric goods or fibrous 
substances. — (For specification of this patent, see vol. ix., First 
Series, of '< The London Journal of Arts," p, 28 1 ). 

The Attorney*Geoeral objected to the extension, on the princi* 
pie that this invention had not been carried into effective opera- 
tion. Evidence was caUed to prove that the apparatus had been 
in use, but difficulties from adverse partners and from law pro- 
ceedings, in which the Patentee had been for some years involved, 
prevented the invention being carried into such effective opera- 
tion, as to remunerate the Patentee, who has lately become the 
sole proprietor of the patent. 

The advantages likely to result from applying this invention to 
the bleaching of linen and cotton fabrics in general, and to the 
yams in their rough state^ as well as for domestic use, was ex- 
plained by several practical bleachers from Lancashire. The 
gjreat saving of time by this improved operation — the economy in 
the consumption of materials, and the perfect manner in which it 
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performed die work with less injury to the goods than the ordi- 
nary process having been unequivocally stated by all the witnesses, 
induced the Council to extend the original patent for a further 
term of seven years. 



SCIENTIFIC NOTICES, 



REPORT OF TRANSACTIONS OF THE INSTITUTION 

OF CIVIL ENGINEERS, 
(Continoed from p. 905.) 

May 29, 1838. 
The Prbsidint ia the chair. 

The minutes of the conversation on the explosion of steam 
boilers wore read, and Mr. Lowe stated that the ordinary pro- 
cets of making water-gas showed that an iron plate wonid 
readily decompose steam or water. The decomposition of water 
goes on extiemely well until the oxidation of the tube has ad* 
Tanced to at least three»sixteenths of an inch. An iron tube 
begins to make gas extremely fast at first, and continnes until 
the tube is cased with a thick crust of protoxide of iron. 



The drawings of the shield at the Tunnel were exliibited^ and 
Mr. Brunei explained the construction of the shield, and the 
manner in which it is advanced and worked. 



June 12, 1838. 
The Pbbsidbxt in the chair. 

Mr. Bruff exhibited an improved form of levelling staff. The 
figures on this staff are inverted, so that when viewed by an in- 
verting telescope in the usual manner, they appear erect, and are 
read off without any danger of mistake; which may readily 
occur when tome figures, as for instance 6 and 9, are read off 
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inverted* Tlie mechanical arrangements for extending it are with 
the view of secaring greater steadiness. The principal improve* 
nent consists in there being attached to the bottom an universal 
joint, fixed to an iron plate ; this plate remaining fixed, the ne« 
cessary errors consequent on moving the staff for reversing its 
face^wh^n the last forward station is to become the next back^ 
are avoided. 

It was suggested that the universal joint would be attended 
^*itk great advantages in sloping ground ; in genera^ however, 
the tripod invented by Mr. Simms was sufficiently convenient. 

Mr. Bald suggested that the universal joint would be ex- 
tremely serviceable if placed on something solid. It was his 
practice to drive a wooden plug into the ground, on which the 
staff was set ; these plugs were left in, and serviceable for 
Verifying the observations. He had levelled through a distance 
of forty miles^ leaving a plug at every station. 



Description and Drawing of the Ice- boat. By S. Ballard, 

A. Inst. C. £. 

The principle of breaking ice adopted by Mr. Ballard, as ex* 
plained in a communication made last session, consists in forcing 
the ice upwards instead of forcing through it horizontallyy or by 
pressing it down. For this purpose a frame, coated with sheet 
iron, is laid over the front of a boat, with an inclination downward 
from the boat, the lower end being under the ice. The paper 
describes the construction of the boat by reference to a deteiled 
drawing and section* 

Sxperiments on the Flow of Water throngh Pipes of different 
Lengths. By W. A. Provis, M. Inst. C. E. 

In this paper are recorded two hundred and eight experiments 
on the flow of water through leaden pipes of 1^ inch diameter^ 
of lengths 100, 80, GO, and 40 feet, and for heads of water of 
35, 30, 24, 18, 12, and 6 inches. The arrangement of the ex- 
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perimetita is disciibed iritb great accaracyi and the reaalU of 
Ibe experiinenta are given in twelve tables, abowing tb'e length 
and iDGlination of the pipe, the head of water at the upper end 
of the pipe, the time from turni og the water into the upper end 
of the pipe to ita reaching the lower end, the time of filling the 
receiver, the discharge in cubic feet per minnte, and the meaa 
discharge per minute. To each set of experiments is appended 
a colamn of remarks, in which tbe state of tbe pipe as to dryness , 
and tbe quantity of water in the discharging ead^are recorded; 
these circumstances having considerable iufluence on the quaiK 
tity of the discharge. 

The experiments are tabulated in a different form^ showing the 
effect of a given head of water in pipes of different lengths and 
inclinations. Tbe following important results are dednced. In 
level pipes tbe quantity of water discharged is nearly in the in- 
verse ratio of the square root of tlie length ; bnt tbe departure 
from this rule is greatest in the shortest lengths and greatest 
heads. In inclined pipes, the increased discharge is greater in 
the long than in the short pipes. The increased dischaige 
for an increased head is nearly in the same proportion through 
the long and short lengths. 



June 19, 1838. 
The Prlsident in the chair. 

On the Construction of Roads on Deep Bogs and Moss. 

By W. Bald. 

In this paper the author gives a detailed account of the ooih 
St ruction of roads through bogs, and of the methods of securing 
the foundations of small bridges in boggy places ; also aone sug- 
gestions on the formation of railways on deep moss. 

The general principles are as follow : — The first operation 
after laying out the line of road, is to drain thoroughly the bog 
over which it is to pass. For this purpose main and counter drains 
parallel to the line of road are to be cat with a regular dischaig- 
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ing fall along the bottom. Transverse drains must also be cat 
betwixt the iDain and the coanter drainS| so as effectually to drain 
pS all the surface water and stagnant pools. Tlic cutting of these 
drains must be carried on gradually, and by flegrees; if the bog 
be moist, the operations, which can only be carried on at dry 
Masons of the year, will probably have to be continued over 
three or four years before the drains become permanently fixed at 
the required dimensions. The counter drains are essential, as 
they relieve the pressure on the sides of the main drain, and con* 
sequently prevent it filling up. The bog stuff cut out is to be 
dried, and when the bog under the Hue of road has become suffi- 
ciently dry, the road is to be levelled and made of proper shape, 
teid the cross drains are to be filled with dry turf. 

The roadwav is then to be floored or trnnked over with five 

m 

courses of dry heathy sods, which are to be well rolled with a heavy 
eylinder* Upon this trunking is to be laid a soling, consisting 
of a mixed mass of prepared earth and gravel, of about six inches 
in thickness, and the whole to be coated with good clean gravel. 
The road metal is then to be laid on, in two successive coats, 
each of about three inches in thickness, the first being well con* 
•olidated before the second is laid on. 

The great points to be aimed at are perfect drainage and good 
tronking, as, if these are not attained, roads constructed on bog 
will lose their shape, become ruinous, and soon go to decay. 

The author considers t-he form and size of hammers employed 
in breaking hard stones. These are frequently too heavy ; a 
hammer weighing abont a pound and a quarter, of an elliptical 
form, pointed at the ends, the area of end being about y^th part 
of a square inch, appears to be best suited for ordinary purposes. 

The turf of bog, being carbonized, makes excellent fuel, and 
may be employed in the manufacture of iron, and such iron is 
extremely malleable. Turf fuel is also used most extensively in 
working the steam engine in many districts of Ireland ; it is used 
on board the Dunally steam-boat for engines of eighteen-horse 
powtr, and the expense is foarpence per milc« 
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Jane 26, 1838. 
The Pkbsidsmt in the chair. 

A discasrion took place on tlie effect of tnrf fael on iron, and 
on the methods and principle! of hardening iron. 

A commanication was read from Mr. Back on the relation be* 
twixt the diameter and intermediate spaces of tlietobes in a loco« 
motive boiler^ for the prodaction of an nnanimons efi:ct in the 
Cpeneration of steam* 



St0t of PMtnU 

GfQMttd by tki Frenek Gwemment fnm the 1st qf Ocioker tc iktSid 

qf December, 1837. 
(Concluded from p. 374, toL xiL) 

To Jean Francois CaiU of Paris, for an apparatas for extracting 
the juice from the pulp of beetroot. 

— Marquis of Louvois, peer of France, for a railroad with only 
one rally and with doable waggons and moveable regalators. 

— Loais Camille Eugene Daverger^ of Paris» for new printing 
processes, called by him "typography by application and in* 
crnstation.*' 

— Thomas Franf ois Andr^ Stackler, of Rouetty for improve^ 
meats in printing woven goods, 

— • Jules Aim£ Philippe Lachapelle» of Landrecies, for a means 

of using dross in blast furnaces. 
-— Franfois Claude Bazin, of Paris, for a means of printinff by 

incrustation, skins, woven goods, paper, and parchment. 
«- Thomas Dowcett, of London, for a new method of stitdiing. 

and binding books. 
«^Evrard and Hocque Desmazores, of Valenciennes, for a brick* 

making machine, 
ki* Franfois Marie Lanoe, of Paris, for a machine for making lb« 

fringe of shawls. 
ft^Guillot, father and son, of Paiisi for iv cellalar coach for eon- 

keying prisoners. 
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To Priqueleri father and son, of Plencher lea Mines, for improT6« 
meats in locks* 

— Eyqucm, of BordeaoXi for a means of closing glass bottles with 
glass stoppers. 

— Francois Darbo, of Paris^ for an improved sucking bottle. 

— George Cranei iron-master, for a means of reducing ore. 

/— Emile Grirop^, of Paris, fur a means of preventing the 
coantcrfeit of Government stamps. 



Graniedfrom the \ii of January to the 31*< ofMarch^ 1838. 

PATENTS FOR VIFTSBN TBARS. 

To John Lee Nicholson, of Manchester, represented in Paris by 
Mr. Perpigna, advocate of the French and Foreign Office for 
Patents, Rue de Choiseul, for improvements in spinning ma- 
chines* 

— - Charles Marie Joseph Ghislain Decnrtier, of Valenciennes 
represented in Paris by Mr. Perpigna, for a bydrorotary ma- 
chine^ calculated to supersede steam engines. 

— Pierre Edouard Barth^lemy, M.D., represented in Paris by 
Mr. Perpigna, for the application of caoutchouc to many useful 
purposes, both in industry and in the medical art. 

•— - Wadding ton, brothers, cotton-spinners, represented in Paris by 
Mr. Perpigna, for improvements in bleaching linens and other 
like sabstanoes, and in the machines employed for the same 
purpose. 

— • John Petrie, engineer, of Rochdale, represented in Paris by 
Mr. Pei-pigna, for improvements in the construction of loco- 
motives for railroads and common roads, which improvements 
are applicable to stationary steam engines or to those employed 
for navigation. 

-^ William Fairbairny engineer, of Manchester, represented in 
Paris by Mr. Perpigna, for improvements in the means employed 
to unite sheets of metal used in the constraction of boilers^ and 
for other purposes. 
voi4» ziii. S e 



378 Hreneh PaimU$. 



To WiUUm Harper, of Loftdoo, reprcmtod in Ptfii Vy Mr. Ftr« 
pigna, fir8t» for a prepared or improTed foel fit to warm apart- 
ments, eborchet, or other boildinga, hotF>boiuea» or other 
places in which artificial heat is required ; and, seoondly, for 
stoves fitted for boming sach foel. 

•— Nicolas Schlomberger, of Gaebwiller, represented in Fteris by 
Mr. Perpigna, for improYemeots in the machines employed fof 
spinning and twisting cotton, worsted, flax, and other like sub- 
stances. 

— fjoois Jean Nepomuceoe Marie Roossean, of Triffletz, for a 
wine- making apparatus, 

— The Coal Company of Douchy, for a machine to pierce the 
wall in coal-mines. 

— Jacques Baile, of Lyons, for a frame called knitter, fit to exe- 
cute all the movements in knitting. 

— Angaste Guibout, Marie St. Germain, and to M^ritens, of 
Paris, for the application of gold tissue and jewellery to the 
making of epaulettes, aiguillettes, and other like objects. 

— - Pierre Adolphe Lebedel> of Paris, for a machine which makes 
five imitation pearls at once. 

^* Jean Michel Keinhart, of Strasburgb, for double rotatory 
mills. 

-~ Amant Faulcon, of Paris, for a locomotive engine. 

•» Jean Gregoire, of Paris, for an application to the box of a 
wheel, which diminishes the friction. 

^- Pierre Fortin, of Orleans, for apparatuses called animal de- 
stroyers, fit for the destruction of wild beasts. 

— Theodore Marie Souchon, of Brest, for a double-winded forge 
bellows. 

•- Jean Jacques Hopwood, of Boulogne siir Mer, for a maebiae 
to wash, dean, and bleach linens, cottons, and all other fibrous 
and vegetable substances, 

V Georges Fr^diric Schmidt, of Pbris, for improvod stoves. 

•— Audre Francois Gaupillat, of Paris, for the rectifying of the 

. nitric ether produced in the manufacturing of fulminate of 
mercur):} 
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To Pierre Auriti, of Pezenae, for an improTcd klud of furniture. 

— Leon CasteUain^of Paris^ for improvements in the distilling of 
alcohol. 

— Walker Wood, of London, for an improved locomotive engine. 
-— Antoine Elzeard Tardieu, for a machine for mannfactoring 

horse-shoes. 
iM Jean Pierre Xavier Clerc, of Belfort, for improvements in 
printing calicoes and other fabrics. 

— Alliot, of NanteSy for a smoke-consnmiog fnrnace. 

— Pierre Francois Gaebhard, banker, of Paris, for a propelling 
wheel, applicable to ships'-boats, &c. 

^^ Simonet de Changy, of Paris^ for a new system of melting and 

purifying fat, oiU and rosin. 
*-- Francois Berjon, of Paris, for a new horse-shoe withont nails, 

called hippo^iondale Jiermerique, 
-^ Ghiillanme Bocqnet and Pierre Marie Bagene Champion 

Nansooty, of Paris, for a method of preparing iron ore, which 

disoxidates the ore before introducing it into the blastfurnace* 
«- Sdnrin Emmanuel Cocker, of London, for a machine to make 

needles, pins, (kc. 
-* Onesiphore Pecqueur, of Paris, for improvements appItcaUe 

to railroads and locomotives. 



Stjst of iHatentjt 

Gramted in Scotland between 22d January and 22d February^ 1839. 



To Edward Cooper, of Piccadilly, sUtioner, in consequence of 
a communication made to him by a foreigner residing abroad, 
for impiCTements in the manufacture of paper. •»23Td January. 

-— Peter Taylor, of Birchin Bower within Chatterton, Lanca- 
shire, rope-maker, for improvements in machinery fbr pro- 
pelling veasds, carriages, and machinery, parts of which im** 
provemonta are ap|dicable to the raising of water.-^23rd Jan. 

««r pMderick CajUfj Wovdey, of HolyweU'irtioet> Lond<», for 
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certain improrements in locomolire engines and carriage^.— 
24th January. 
To Thomas Walker , of Birmingham , clock-maker, for improve- 
ments in steam-engines, which improvements are also applica- 
ble to the raising or forcing fluids.*-24th January. 
— - Thomas Swectapple, of Cutterhall Mill, Godalming, Surrey, 
paper-maker, for an improvement or improvements in the 
machinery for making paper. — 28th January. 
— - John Wilson, of Liverpool, lecturer on chemistry, for certain 
improvements in the process of manu&cturing alkali from com- 
mon salt. — 30th January. 
-^ Sally Thomson, of North-place, Gray's Inn*road, London, 
for certain additions to locks or fastenings for doors of baild- 
ings and of cabinets, and for drawers, chests, and other re- 
ceptacles, for the purpose of affording greater security against 
intrusion by means of keys improperlyobtained.— -31st January. 
— ^ Job Cutler, of Lady Poole-lane, Birmingham, and Thomas 
Gregory Hancock, of PrinceVstreet there, machinbt, for an 
improved method of condensing the steam in steam-engines, 
and supplying their boilers with the water thereby formed.— 
31st January. 
— - Horace Cory, of Narrow-street, Limehouse, London, B. M., 
for improvements in the manufacture of white lead.-— 7th 
February, 1839. 
— » Edward Samuell, of Liverpool, merchant, for improvements in 

the manufacture of soda. — 7th February, 
•-Timothy Burstall, of Leith, engineer, for certain improve- 
ments in the steam-engine, and in apparatus to be used there- 
with, or with any other construction of the steam-engine, or . 
any other motive power, for the more smooth and easy con- 
veyance of goods and passengers on land and water, part of 
which will be applied to water poweri — 11th February. 
>^ Charles Gabriel Baron de Suarce, of Red Lion-square, Lon- 
don, and William Pontifex, of Shoe-lane, London, for a new 
mode of obta'ning vegetable extracts. — 1 2th February. 
^^ Morton Balmanno, of Queen-street, Cheapside, London^ 
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merchant, for a new and improved method of making and 
manufacturing paper, pasteboard, felt, and tissues, communi- 
cated by a foreigner residing abroad.^-1 4th February. 
To Joseph Burch, of Bankside, Blackfriars, Surrey, calico-printer, 
for certain improvements in printing cotton, woollen, paper, 
and other fabrics and materials. — 14th February. 

— Harrison Grey Dyar, of Cavendish- square, and Jolm Hem- 
ming, of Edward-street there, for improvements in the manu- 
facture of carbonate of soda. — 19th February. 

— Edward Pearson Tee, of Barnsley, dyer, for improvements in 
weaving linen and other fabrics. — 20th February. 

— Joseph Burnett, of Deptford, for improvements in steam-^ 
engines.— 20th February. 



SEALED IN ENGLAND. 

1839. 



To Thomas Barnabas Daft^ of Regent-street^ gentleman^ 
for certain improvements in inkstands^ and in materials 
and apparatus for fastening and sealing letters or other 
documents. — Sealed 2d February — 6 months for inrol- 
ment. 

To Moses Poole^ of Lincoln's-inn^ gentleman^ for im- 
provements in the means of conveying and transporting 
persons and goods from one place to another. — Sealed 4th. 
February — 6 months for inrohnent. 

To John Evans, of Birmingham, paper-maker, for im- 
provements in the manufacture of paper. — Sealed 4th 
February— 6 months for inrolment. 

To Thomas Robinson, of Wilmington-square, in the 
county of Middlesex, gentleman, for improvements in the 
process of rectifying or preparing spirituous liquors in the 
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making of btandy.— Sealed 7th February^6 sumtka far 
inrolment* 

To Cliristopher Biuks^ of Ncwington, Edinbmgh^ manu- 
facturing chemist, for certain improvements in obtaining or 
manufacturing, and in rendering useful chlorine, the chlo- 
rides of lime and soda, and other compounds of chlorine 
applicable in bleaching. — Sealed 8th February — 6 montl^ 
for inrolment. 

To Charles Gabriel Baron de Suarce^ of Red Ldon-square, 
in the county of Middlesex, colonel in the French service, 
and William Pontifex, of Shoe-lane, in the city of London, 
coppersmith, for their invention of a new mode of obtain- 
ing dyes, colours, sannin, and acids from vegetable sub- 
stances. — Sealed 11th February — 6 months for inrolment. 
To George Henry Manton, of Dover-street, Piccadilly, 
gun-maker, for certain improvements in fowUng-pieoes, 
and other fire-arms.— Sealed 11th February — 6 months 
for inrolment. 

To Edward Pearson Tee, of Bamsley, York, dyer, for 
improvements in weaving linen and other fabrics.-^Sealed 
1 1th February — 6 months for inrolment. 

To John Thomas Betts, of Smithfield-bars, rectifyer, for 
improvements in the process of preparing spirituous liquors 
in the making of brandy. — Sealed 1 1th Februaiy — 6 months 
for inrolment. 

To Frederick Cayley Worsley, of Holywell-street, 
Westminster, Esq., for certain improvements in locomo- 
tive engines and carriages. — Sealed 14th February— 
6 months for inrolment. 

To Richard Prosser, of Birmingham, civil engineer, for 
certain improvements in apparatus for generating steam, 
consuming smoke, and heating apartments. — Sealed 19th 
February— 6 months for inrolment. 

To Moses Poole; of lancoInVinn^ genUemanj for lm« 
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provements in epaulettes and ornamental metallic wire 
fringe^ and other ornamental articles or fabrics of wire. — 
Sealed 21st February — 6 months for inrolment. 

To Johann Andreas Stumpff^ of Great Portland-street, 
in the county of Middlesex^ musical instrument maker^ for 
improvements in grand and other piano-fortes. — Sealed 
2lBt Februaiy— 6 months for inrolment. 

To Matthew UzieUi^ of Fenchurch-street, London, mer* 
chanty for improvements in locks or fastenings. — Sealed 
SIst February — 6 montiis for im^olment. 

To Herbert Read Williams, of the city of Gloucester, 
surgeon^ for improvements in trusses and surgical band- 
ages. — Sealed 21st February — 6 months for inrolment. 

To Thomas Hall^ of Leeds^ brass-founder, for a new 
combination or arrangement of parts forming an improved 
furnace for consuming smoke and economizing fuel, appli* 
cable to steam-engine boUers^ and other furnaces. — Sealed 
2l8t February— 6 months for inrolment. 

To William Nash, c^ Budge-row, London, merchant^ 
for certain improvements in the construction of bridges, 
viaducts, roofs, and other parts of buUdings. — Sealed 2Jst 
February— 6 months for inrolment. 

To John Silvester, of West Bromwich, Stafford, white* 
smith, for certain improvements in the arrangement and 
construction of apparatus for hanging and closing doors.-^ 
Sealed 21st February — 6 months for inrolment. 

To William Joynson, of St. Mary Cray Paper-mills, 
Kent, paper-maker, for a certain improvement or certain 
improvements in the manufacture of paper.— Sealed 21st 
February-^6 months for inrolment. 

To William Nash, of Budge-row, London, merchant, 
tat certain improvements in machinery for winding, spins 
ning, doubling, and throwing silk and other fibrous sub- 
•tape^s.^ Sealed 2Sd February— 6 months for inrolment. 
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J. LEWTHWAITE, Kotherhitbe, 
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CONTAININQ DESCRIPTIONS OP THOSE INVENTIONS POft 
WHICH PATENTS WERE GRANTED IN THE YEAR 1832, BUT 
WHICH HAYS NOT BEEN BEFORE REPORTED IN THIS 
JOUHNAL. 



To Thomas Howard^ of CopthaU-caurt, late of New 
Broad-street, in the city of London, merchant, for im- 
provements on his former invention, denominated the 
vapour engine ; and the application of a part or parts 
thereof, with certain additions or improvements to steam 
engines. — [Sealed 29th November^ 1832.] 

In voL XIV. of our First Series, page 181, will be found a 
description of the machine above alluded to, for which a 
patent was granted ISth October, 1825. 

The Patentee states tdat his improvement assimilates to 
the construction of a Bolton and Wattes engine, inasmuch 
that it has a distinct chamber for condensing placed at the 
side of the working cylinder. 

The rude sketch accompanying the specification, repre- 
sents the section of a working cylinder and piston enclosed 
within another vessel, in which an elastic vapour from 
alcohol is generated by means of a jet or spray of the liquid 
being injected and thrown upon a heated surface, pro- 
duced by a mercurial bath over a furnace below ; the whole 
being surrounded by a jacket enclosing the furnace and flues. 

By what means the elastic vapour produced is made to 
work the piston within the cylind^ is not shown ; but pre* 

VOL* XIII, 3 D 



386 Recent Patents. 

suming it to liave so acted, the vapour from the eduction is 
to be passed off into the contiguous vessel, there to become 

condensed. 

This condenser has a worm tube, through which the 
eduction vapour flows, and becoming condensed and 
cooled toward the bottom, is then forced through the pipe 
to the jet before mentioned a partially heated liquor, and 
thrown out in a spray upon the heated surface, and thereby 
converted into an highly elastic vapour. 

The claim of novelty is principally in the connexion of 
the condensing vessel to the vapour engine, by which the 
liquor may be used over and over again without losing 
much of the heat, and allowing none of the vapour to 
escape into the atmosphere ; the other points are unim- 
portant, — [InroUed in the Inrolment Office, May, 1833.] 



To Richard Whytock, of the city of Edinburgh, mamh 
facturer, for his invention of an improved method or 
manufacture, which facilitates the production of regular 
figures or patterns on different fabrics, particularly velvet, 
velvet pile, and Brussels, Wilton, and Turkey carpets. — 
[Sealed 8th September, 1832.] 

The pattern or design intended to be woven upon the face 
of the carpet or other goods, is first produced in colours 
upon the warp yams, in order that such coloured parts of 
the yams may be brought up on to the surface in the ope- 
ration of plain weaving, and thereby produce a pattern or 
design without the use of a draw bog, or Jacquard^ or other 
contrivance usually employed for the production of figured 
febrics. 

The Patentee states that he is aware of Mr. Burnet 
Woodcrofl's invention, in which, by printing warp yams 
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in their distended form^ when beamed or prepared for 
introduction into the loom^ he is enabled to weave speckled 
fidbrics (see voL i. of our Second Series^ p* 32) ; and^ also^ 
of the invention of Mr. Schawbe^ for weaving coloured 
devices u{>on fabrics by similar means (see vol* iv. of our 
Conjoined Series, p. 76) : but he considers his invention 
essentially different, inasmuch as he prints his yams be- 
fore they are beamed, taking care to adjust the positions 
of the several colours in the yams when beamed, so 
that th^ shall exactiy produce the required pattern in 
the loom* To use a nautical expression, we should say 
this is ^^ sailing very near the wind,'* for the warp yams 
are to be printed before woven, and the coloured parts 
raised up to produce the pattern, as described in the spe- 
cifications of the above-mentioned patents: we do not^ 
therefore, perceive any essential feature of novelty in the 
present invention, the nice distinction appearing to us to 
bd without difference. 

Hie yams are to be tightiy wound upon a cylinder, and, 
by means of a graduated scale, applied both longitudinally 
and transversely ; the yams are all numbered in breadth 
across the cylinder, and also the distances in length rotmd 
the cylinder, which will be occupied by the weft threads 
when woven. By the assistance and direction of a plan of 
the pattern similarly arranged, drawn, and coloured, the 
workman now dabs upon the yams at the proper parts the 
•serveral <;olours to form the pattern, which he effects by 
means of felted sticks dipped into the said colours, and 
thence transform the said colours to the different portions 
of the yams whilst they are thus distended round the 
cylinder. Necessary precautions being taken lo dry the 
colours, the yams are then slipped off the cylinder in loose 
hanks, by causing a portion of tiife cylinder to collapse ; and 
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the hanks being then tied up in the usual way^ they 
submitted to steam^ in order to fix the colours. After this, 
the yams are placed in the loom, and the pattern produced 
by raising the coloured portions of the warp in the process 
of plain weaving. — llnroUed in the Inrolment Ofice, March, 
1833.] 



To Alexander Beattie Shankland^ of iMerpool' 
street^ in the city of London^ Esq., in consequence of a 
communication made to him by a foreigner re^idkng 
abroad, for a new method of spinning wool. — [Sealed 
5ih July, 1832.] 

The subject of thb patent is the same as the invention for 
spinning flax and hemp, reported at page 25, of the pre- 
sent volume. The wool, in this instance, having been 
opened by a scribbling engine or otherwise, is placed round 
a cylindrical drum, and held there by means of hooks or 
staples set in the periphery of the drum ; from whence the 
fibres of wool are drawn off by the sharp points of a sort 
of star-wheel, mounted and revolving in a bowl-shaped 
spindle. 

The loose fibres thus received, pass from the star through 
a slit or groove in the bowl spindle, and become twisted or 
spun by its rotation ; and the cord, thus formed, proceeds 
upward through conducting rollers, and is wound upon a 
reel above. 

The other details of the machine, and the mode of driT« 
ingy is the same as in other spinning machinery. ^[InroBed 
in the Inrolment Office, Sqptember, 1832.] 



L 889 } 

To Joseph Cbawhall^ of the town and county of New^ 
caatte-upon-Tyney rope-mdkerf for hia invention of an 
improvement in the manufacture of flat ropes^such as 
are used in mtn««.-* [Sealed 8tli August, 1832.] 

The Patentee considers that a flat rope, composed o^ or 
made from, strands of Vopes that have been twisted and laid 
at different times, and thereby been subject to different de* 
grees of tension, cannot possess a uniform strength^ beside 
having other objections. He^ therefore^ proposes to twist 
and lay all the strands which are to form one flat rope in 
one machine at the same time^ and by the same operation. 

The elementary parts of this machine are not varied from 
the ordinary construction of mechanism employed for lay- 
ing ropes, but the improved machine consists of several of 
the twisting ordinary apparatus combined in one frame^ 
and driven simultaneously by coupling wheels connected 
to one first mover. 

The ordinary mechanism employed is the fixtstrum of a 
cone revolving upon a horizontal axle. The cone has three 
notches or openings along it, each of which receives one 
strand of rope, which is passed through the length of the 
cone ; and the three strands meet, and Boce twisted or laid 
together at the apex. The improved machine has Beveral 
of these cones mounted in its framework, all driven by one 
rotary power : hence all the strands of rope receive the 
same quantity of twist, and are laid with the same degree 
of tension. 

This is the invention^ and for this mode of making flat 
Topes the Inventor daims his patent.-- [/ftro;/^if in the 
Inrobnent Office, September, 1882.] 
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7b Thom AB Alcook^ itf the parish of CkHne$, in the eauntp 
qf WorceeteTi lace^mantffacturer, for hie inventiom of 
certain impravemente in machinery for mam^acturinff 
bobbin^net lace. — [Sealed 18tli December^ 1832.] 



Ths specificatioii of this patent conunences with a histoiy 
of lace-making machinery^ inorder to^introduoe to the reader 
a certain peculiar construction of machineiy, known in the 
trade as Brown^s trarerse warp machine and Lever's ma- 
chine^ upon which principles of construction the present 
improvements are engrafted. 

This document is of considerable lengthy and goes into 
a great minutia of detail | but the main features may be 
described in a few words. 

The invention consists in the adaptation of two extra 
point bars (the nature of which are well known.) These 
new points are for two objects ; the one is finr lifting up tlie 
crossed traverse warp threads^ the other for holding muh 
raised threads whilst the bobbin carriages passy and the 
ordinary operations of the machine go on to perfect the 
twisti and form the mesh of the net. 

Another feature of the improvement applicable to a 
Lever's machine^ is forming certain of the bobbin oax^ 
riages with thick parts at top^ for the purpose of enabling 
them to keep open the warp for the takii^ up points ta 
enter. 

It would be in vain to attempt a particular deacriptioii 
of these improvements without enlarged representations 
of the working parts of tiie machines to which they apply. 
We shall^ therefore^ merely state that these extra pcnnts 
hang in the machine below the ordinary points in peqiett- 
dicular positions^ the ends of the points being bent at an 
angle^ and that they are raised up into operation at certain 
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periods by means of levers acting upon a cam on arotary 
shaft. 

The Patentee claims^ as the matter of his invention^ the 
lifting points for taking up the crossed threads^ and the 
holding points for retaining them^ and also the thickening 
d the tops of the alternate carriages^ for keeping open the 
way through the warp^ for the taking up points to enter.-** 
llnrotted in the RoU$ Chapel Office, May, 1883.] 



7b Thomas Alcock^ qf the parish of Claines, in the county 
of Worcester, lace^mamffacturer, for his invention of 
certain improvements in machinery for mamifacturing 
hohhinrnet 2ace.— [Sealed 18th December^ 1832.] 

This appears to be an adaptation of the parts of the pre- 
ceding specification to the principles of a traverse warp 
machine^ in conjunction with Henson and Jackson's fluted 
roller machines^ the improvements for design making many 
narrow breadths of lace in one sheets by a single tier of 
bobbins, the selvages of which breadths are connected by 
what are called whipping threads* 

The description of this improvement is still more lengthy 
than the preceding, and is accompanied with many large 
and complicated drawings, showing the details of the con* 
trivance ; but which we do not consider to be of sufficient 
importance to require a v^ elaborate report here. In 
short, the claim with which the specification closes wiQ give 
as satisfiictory an account of what the Patentee considers 
he has invented, as any epitome of the matter which we 
might be able to draw out firom a careful analysis of this 
inrolled document. 

The Patentee says^ that he claims ^ combining together. 
In tiie manner shown^ lor the puipose of making breadths 
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of boUbin-iici lace, tfte aevenl parts of Brown^s txwerae 
warp machineiy^ caBed spools, forks, and dividers; with 
the several parts of Henson and Jackson's fluted bar or 
fluted roller machine, called bobbin carriages, combs, and 
fluted bars or rollers; together with the new-partsi, 
called lifting points, and holding points, and extra thick* 
nesses at the tops of the carriages'' (as described in the 
forgoing specification of a patent of the same date as this, 
and under the same title). He also claims the peculiarity 
of the combs, as to their positions, being in leads which 
are placed on bars very near the middle of the machine, 
there being no fluted bars near the warps, and only two 
employed, which are' situate under the middle part of each 
cojrA}.—[Inrolled in the RolU Chapel Office, June, 1833.] 



To Robert Selbt, of Burleigh-etreetf Strand, in the 
county of Middlesex, mne-mer chant, for an inveniicn 
communicated to him by a foreiffner residing abroad, of 
certain improvements in the making or coTistructing of 
bedsteads, sofas, couches, and other articles for ease or 
co»i/br/.— [Sealed 20th December, 1832.'1 

This is an improvement in camp bedsteads, sofas, or couches, 
by which they are enabled to be folded into close compass, 
for the more convenient stowage or travelling. The firame 
of the bedstead, sofa^ or couch, is made by two horizontal 
rods of iron curled up at the ends, forming the sides, to 
which legs are attached by screwing them into sockets in 
the under parts of the horizontal rods. These two aide 
frames are connected together by transverse stretchers^ 
which are made with a hinge joint in the middle ; and at 
their ends have sockets, which turn freely on the upper 
parts of the legs. A covering of sail-doth or such mate^ 
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rial^ having some degree of elasticity, is to be attaohed, by 
sewing or otherwise^ to the side rails, and when the 
stretchers are opened, the covering will be drawn tight : 
it may be further supported by diagonal cross bands. 

In order to pack up the bedstead, sofa, or couch, it is 
only necessary to collapse the jointed stretchers, when the 
side frames will fall together and lay flat, occupying very 
little tooia.'—[InroUed in the Inrolment Office^ June, 1833.] 



To Thomas Parsons, the younger, of FumivaVs-inny gen^ 
tleman, for his invention of certain improvements on 
locks for doors and other purposes. — [Sealed 20th De- 
cember, 1832.] 

This improvement is described as consisting in the em- 
ployment of lever tumblers in connexion with loose 
tumblers for door locks, by which the bolt may be held 
securely both in a locked or unlocked state. Lever 
tumblers, that is, thin plates of various forms, have been 
applied to locks in a great variety of ways and shapes, for 
the purpose of dropping into notches in the edge of the 
bolt, &om which they can only be raised, and the bolt 
shdden, by a key with indentations on its edge, answering 
to the positions of all the tumblers. In this instance, it 
appears that certain other auxiliary tumblers, called loose 
tumblers, are to be connected to the lever tumblers, to give 
additional Security. 

It is proposed that these tumblers should be made of 
very thin plates of metal, so that, by their introduction, 
the thickness of the lock will not be increased, and yet per- 
fect security obtained. The form and position of these 
additional tumblers appears to be the whole matter of 
novelty ; but the advantages are not veiy obvious. 
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Theve U also a suggestion for making the bolt of a pad- 
lock or other lock in two thin pieces^ placed in contact^ so 
as to render it difficult to open them by any means but by 
the proper key ; and there are parts appended capable of 
being shifted^ if required^ so that^ under certain circum- 
stances^ even the proper key shall not open the lock with- 
out its parts being first adjusted to the secret cue.— 
llnroUed in the Inrohnent Office, June, 1833.] 



To William Hbnbt James^ qf J^avies-inn, Uolbom, in 
the city of London, engineer, for his imfentUm of certain 
improvements in the construction qf steam carriages, and 
the apparatus or machinery /or propelling the same; part 
0/ which improvements are applicable to other purposes. 
—[Sealed 15th August, 1832,3 

The subject of this patent is an arrangement of me- 
chanism for actuating a locomotive carriage upon ordinary 
roads ; consisting of a steam engine, boiler, ftumace, blower, 
and other apparatus for driving a wheeled carriage. It does 
not appear that any feature of novelty is proposed in this 
mechanism beyond its mere arrangement, appUcable to the 
purpose of locomotion; but in the construction of the 
boiler, something new is professed to exist: what that 
particular novelty may consist in, we have not been able to 
discover. 

The boiler is made of a series of flat water chambers, 
placed one above another nearly in horizontal positions ; but 
slightly inclining, which chambers communicate with each 
other by tubes, and the flues from the furnace passes in a 
zigzag form between the chambers, in order that the heat 
may act upon the extensive sur&ce of the boiler. 

The driving power of the engine is communicated to the 
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wheels by endless bands or chains passed over pulleys on 
each side of the carriage ; and in the event of the required 
track of the carriage being in a curved Une^ the driving 
chain on one side of the carriage may be thrown off the 
wheel by the conductor^ and thereby prevent the friction 
which would occur firom fbrcing the wheels to revolve uni'- 
formly over unequal distances. — [InroUed in the Inrolment 
Qfice, February, 1833.] 



To James William Durant, of Brewer-street, Somersr 
town, in the parish of St. Pancras, and county of Mid- 
dlesex, smith, for his invention of an improved mode or 
modes, method or methods of securing, combining, andpre^ 
serving printed, written, or plain papers; printing, draw^ 
ings, music, or other similar matters ; so as to be readily 
accessible, easily referred to, and capable of being taken 
asunder, and replaced at any time unth facility. — [Sealed 
12th October, 1832.] 

When any number of sheets of paper are required to be 
connected together in a sort of temporary binding^ so 
that their back edges may be securely held, yet capable of 
beiog separated at pleasure, the Patentee places all the 
back edges of the several sheets in contiguity, and carefully 
a^usta them ; then he appUes two straight bars of iron, on 
any other suitable material, one on each side of the parcel 
of sheets, within a short distance (say half an inch) of the 
beck edges, and presses these two bars together by a screw, 
or other means, so as to cause the bars to take part hold 
of the sheets, which will connect them as if bound in a 
book. 

The subject of the above patent is this parallel appa* 
ratus^ formed very much like a parallel ruler, the two bars 
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being connected near their top and bottom ends by two 
jointed transverse metal straps or levers^ which allow the 
parallel bars to recede from^ or approach toward^ each 
other. A screw shaft having right and left handed threads^ 
is connected to the two transverse straps or levers ; and by 
turning this screw shaft, these levers are moved so as to 
draw the parallel bars together, and cause them to hold the 
edges of the sheets firmly, or to open the parallel bars for 
liberating and separating the sheets. 

The Patentee contemplates that these parallel bars or 
holders, constructed on the same principle, may be made 
to open and close by various mechanical means ; but his 
invention appears to consist in the employment of parallel 
bars for the purposes stated^ when brought together or re- 
moved asunder by the agency of a right and left handed 
screw acting upon the jointed connecting strap levers.*— 
[Inrolled in the Inrolment Office, April, 1833.J 



To John Burlinoham, of Old Buckenham, near Attle- 
boroughy in the county of Norfolkyfor his invention of 
cei'tain improvements on mills or machinery to be operated 
upon by wind, and applicable to the grinding of com and 
other purposes. — [Sealed 8th November, 1832.] 

These improvements in windmills apply to the construc- 
tion of the sails of the mill. The Patentee considers that 
a great increase of power would be obtained, if the saila, 
instead of being placed in the form of a cross, were fonned 
by radial vanes filling up the whole circular space. 

These vanes are severally made to turn upon pivots, one 
of which is set in the central block, the other in an outer 
rim that circumscribes the whole. The mode of turning 
these vanes, according to the state of the wind^ in order to 
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regulate the power^ is by a sliding apparatus witbin the 
hollow shaft, connected by cranks to the vanes. An im- 
portant feature, as it is considered by the Patentee, is the 
forming of a rim box or ring, either circular or polygonal, 
round the outer part or ends of the vanes, for the purpose 
of confining the wind, and thereby increasing its power.— 
[Inrolled in the Inrolment Office^ January ^ 1833.] 



To Joseph Gibds, of the Kent-road, engineer, and Au- 
gustus Applegath, of Crayford, calico-printer, both 
in the county of Kent, for their invention of certain im^ 
provements in machinery for cutting out wood for car-" 
riage wheels, and for cutting and shaping the wheels* — 
[Sealed 22d September, 1832.] 

This is a modification of the block-making machinery, 
consisting of circular saws and other rotary cutters, in 
connexion with sliding rests and guides, so constructed 
and arranged, that the spokes, felloes, and boxes of wheels 
may be formed and fitted, and the wheels finished by ma- 
chinery, without the aid of manual labour. The specifi- 
cation is of considerable length, and accompanied by 
numerous drawings. 

The box of the wheel having been turned in a lathe in 
the ordinary way, is then fixed upon the centre of a divid- 
ing plate, on which are mounted several drills placed 
radially* By means of these drills, the holes in the box 
are accurately bored at equal distances apart, according to 
the required number of spokes. 

The wood for forming the spokes having been cleft to 
the proper dimensions, each spoke is placed in a sort of 
lathe, and is there operated upon by a travelling cutter, 
guided by levers which act against a pattern spoke in 
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order to produce the desired form. The ends of the spokes 
are cut in another machine by circuhir saws^ and they are^ 
therefore^ all made to one exact size and figure. 

The felloe of the wheel is formed by seyeral segment 
pieces of wood, placed on circular side rests, and cut, also, 
by circular saws, and their junctions or ends are socketted 
by other parts of the machinery. 

The parts of the wheel being completely put together, 
the whole is finished by being trimmed to its required 
shape in another machine by rotary cutters.— [InroUed in 
the Inrolment Office, November, 1832.] 



ORIGINAL COMMUNICATION. 



ON THE CAOUTCHOUC MANUFACTURE. 

BT ANDREW URE, MD., F.R.S.y &C. ScC, 

( 7b the Sditor qf the London Journal of Arts,) 
Sir, 
This department of operatiTe industry has, within a few years, 
acquired an importance equal to some of the older arts, and 
promises, ere long, to rival even the ancient textile fabrics in 
the variety of its designs and applications. The manufecture of 
caoutchouc has, at present, three principal branches— 1. The 
condensation of the crude lumps or shreds of caoutchouc, as 
imported from South America, India, &c, into compact homo- 
geneous blocks, and the cutting of these blocks into cakes or sheets 
for the stationer, surgeon, shoemaker, &c. 2. The filature of 
either the Indian rubber bottles, or the artificial sheet caoutcbouci 
Into tapes and threads of any requisite length and fineness, which, 
being clothed with silk, cotton, linen, or woollen yams^ form the 
basis of elastic tissues of every kind. .3. The conversion of the 
refuse cuttings and coarser qualities of caoutchouc into a viscid 
varnish, which, being applied between two surfaces of cloth, con- 
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stitates the well-known double fabrics, impervious to water 
and air. 

I. The caoutchouc, as imported in skinny shreds, fibrous balls, 
twisted concretions, cheese-like cakes, and irregular masses, is, 
more or less, impure, and sometimes fraudulently inteistratified 
with earthy matter. It is cleansed by being cut into small pieces,' 
and washed in warm waten It is now dried on iron trays, heated 
with steam, while being carefiiUy stirred about to separate any re^ 
maining dirt, and is theq passed through, between a pair of iron 
rolls, under a stream of water, whereby it gets a second washingt 
and becomes, at the same time, equalised, by the separate pieces 
being blended together. The shreds and cuttings thus laminated, 
if still foul OS heterogeneous, are. thrown back into a kind of 
hopper over the rolls, set one-sixteenth of an inch apart, and 
passed several times through between them. The above method 
of preparation is that practised by Messrs. Keene and Co., of 
Lambeth, in their excellent manufactory, under a patent granted 
in October, 1836, to Christopher Nickels, a partner in the firm. 

In the great establishment of the Joint-Stock Caoutchouc 
Company, at Tottenham, under the direction of Mr. Sievier, a 
gentleman distinguished no less by his genius and taste as a 
sculptor, than by his constructive talents, the preparatory rinsing 
and lamination are superseded by a process of washing practised in 
Mr. NickeLs's second operation, commonly called the grinding", or, 
as it should more properly be styled, the kneading. The mill em* 
ployed for agglutinating or incorporating the separate fragments 
and shreds of caoutchouc into a homogeneous elastic ball, is a cylin- 
drical box or drum of cast iron, eight or nine inches in diameter, 
set on edge, and traversed in the line of its horizontal axis (also 
eight or nine inches long) by a shaft of wrought iron, furnished 
with three rows of projecting bars, or kneading arms, placed at 
angles of 120 deg. to each other. These act by rotation against 
five chisel-shaped teeth, which stand obliquely up from the firont 
part of the bottom of the drum. The drum itself consists of 
two semi-cylinders ; the under of which is made fast to a strong 
iron firammg, and the upper is hinged to the under one behind, 
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but bolted to it before, so as to form a cover or lid, which nay 
be opened or laid back at pleasure, in order to examine the 
caoutchouc from time to time, and take it out when fully 
koeaded. In the centre of the lid a funnel is made fast, by 
which the cuttini^ and shreds of the Indian rubber are intro- 
duced, and a stream of water is made to trickle in, for washing 
away the foul matter often imbedded in it. The power required 
to turn the axis of one of these mills, as the drums or boxes are 
called, may be judged of from the fact, that if it be only two 
inches in diameter, it is readily twisted asunder, and requires to 
be three inches to withstand every strain produced by the fixed 
teeth holding the caoutchouc against the revolving arms. Five 
pounds constitute a charge of the material. 

One of the most remarkable phenomena of the kneading ope- 
ration, is the prodigious heat disengaged in the alternate conden- 
sation and expansion of the caoutchouc. Though the water be 
cold as it trickles in, it soon becomes boiling liot, and emits co- 
pious vapours. When no water is admitted, the temperature 
rises much higher, so that the elastic lump, though a bad con- 
ductor of heat» cannot be safely touched with the hand. As we 
shall presently find that caoutchouc suffers no considerable or 
permanent diminution of its volume by the greatest pressure 
which can be applied, we must ascribe the heat evolved in the 
kneading process to the violent intestine movements excited 
throughout all tlie particles of the elastic mass. 

During the steaming, much muddy water runs ofT through 
apertures in the bottom of the drum. In the course of half an 
bourns triturationi tlie various pieces become agglutinated into a 
soft, elastic, ovoid ball, of a reddish brown colour. This ball is 
now transferred into another similar iron drum, where it is ex- 
posed to the pricking and kneading action of three sets of chisel 
points, five in each set, that project from the revolving shaft at 
angles of 120 deg. to each other, and which encounter the re- 
sistance occasioned by five stationary chisel teeth, standhig 
obliquely upwards from the bottom of the drum. Here the 
caoutchouc is kneaded dry along with a little quicklime. It soon 
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geU Tery hot, discharges in steun through the puBctntei, the 
water and air which it had imbibed in the preceding washing 
operation, becomes, in consequence, mora compact, and, in 
about an hour, assumes the dark brown colour of stationers' 
rubber. During all this time frequent explosions tdte plaoe^ 
from the expansbn and sudden extrication of the imprisoned air 
and steam. 

From the second set of drums the ball is tcandinred into a 
third set, whose revolying shaft, bebg furnished with both flat 
pressing bars, parallel, and sharp chisels, perpendicular to it, ex- 
ercises the twofold operation of pricking and kneading the mass, 
so as to condense the caoutchouc into a homogeneous solid* 
Seven of these finished balls, weighing, as above stated, fivB 
pounds each, ar6 then introduced into a much larger iron drum 
of similar construction, but of much greater strength, whose 
shaft b studded all round with a formidable array of bhint 
chisels. Here the separate balls become perfectly incorporated 
into one mass; free from hbneycomb-cells or pores, and therefore 
fit for being squeezed mto a rectangular or cylindrical form in a 
suitable cast-iron mould, by the actbn of a screw-pnss. When 
condensed to the utmost in this box, the lid is secured in its 
place by screw bolts, and the mould is set aside for several days. 
It is a curious &ct, that Mr. Sievier has tried to give this mould- 
ing force, by the hydraulic press, without efiect, as the cake of 
caoutchouc, after being so condensed, resiles much more con- 
siderably than after the compressing action of the screw. The 
cake form generally preferred for the recomposed, ground, or 
milled caoutchouc, is a rectangular mass, about 18 inches long, 
9 inches broad, and 5 inches thick. 

This is sliced into cakes for the stationer, and into sheets for 
making tapes and threads of caoutchouc, by an ingenious 
self-acting machine, in which a straight steel blade, with its edge 
slanting downwards, is made to vibrate most rapidly to and fro 
in a horizontal plane ; while the cake of caoutchouc, clamped or 
embraced at each side between two strong iron bars, is slowly 
advanced against the blade by screw-work, like that of the slide 
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rtftt of a Unhe. tn tstttting ttmtchow hy knives of ef%if ftJAt 
il il «Meiiliftl thiit eit&er Ihe Made or the kictoion be (HM&stanIfy 
moiMDed irMi water } for otherwbe the tool wotiM imttiediately^ 
•Uek fm. Since the above straight vibtatiag knife danH 
•Uifiuely dowttirahls, the aheei which it cute off epontatteously 
tarai n^ over the blade in i^foporlkm ae it is delated ftom fbm 
bottom mass of the cake. The thicker slices are afterwalds t*ift 
by bftndi wA a Welted knife, into siiiall patallelopitieds^ for the 
aiatielie^^ the seetient being gnided reetanpilariy fay saw linee ih 
« w<K>den frame. The whoieiale price of these is now f«diieed tb 
ii. per ponnSi Slices may be cat off to almost any detiiad de- 
|;ree of thinness^ by means of an adjusting 8ctew<^^-^4neehanittn 
that acta againit a board which supports the bottom of the 
csake, and raises it by any aliquot part of an faich, the cutting 
Made being caused to vibmte always in the same horitontal 
plane. These thin slices eonstitute what is called she^ caottt- 
dftotMB» and th^y serve perfectly for making tubes for pneumatic 
apparaiusv and Aeatiis of every kind t since, if th^ir two edges 
be cut obfiquely with dean scissors, they tnay b^ made to coa- 
hace, by gentle pressure, so intimately^ that the line of jiinction 
laumot be disceveM rither by the eye, or by inBatioh of a bag 
or tube thus iprmed. 

The inode of rebompostng thi^ cutlidgSi shreds, and coaHe 
lumps of caoutcholic into a homogeneous elastic cake, specified 
by Mn Nickeia, for his patent, sealed October d4, 1836, ife net 
esiS&ntiaUy dififcrent trokn that above described. l%e cyKndets 
«f his mill are more capacious, are open at the sides like a cage, 
and do not re^aire Ae washing; apparatus, as the caoutchdae has 
been cleansed by previous lamination and rinsing. He eomplet^ 
the kneading operation, in this open cylinder, wittiin th6 space of 
about two hourk, and afterwards squeezes the large ball so ibrmed 
into the cheese fehn, hi k mould subjected to the action of a h]^- 
draulic prns. As he suecet^d^ perfectly in making compact cakes 
in this way^ his caoutchouc must difier soihewhat in its physik^l 
bonMitution from that recempo^ by Mr. 8ieviet*k procesft. He 
hiss « pRis of the power of fO tenss such plressittt^, iMm^, 
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mpft ^ be Appliad n^dfiply, but prdgrotwir^iy, fit uit^nlf nf 
tw9 ^ tliniP ultQUliei between e^b ^Iroke ; wd wl^Sff the pwwf 
i^ flopfdete, b^ mSvc^ tb<i c^outfib^uci to romaiA lUMlerpimiuf 
till it i» eol4> when he thniito it out of the iPo«}4 entiiely, or^ 
pleeiiig bis mould i% ih^ alideTfest meeb^nivai, be grednfUlf 
Tftifiee the ceouiehoiie out qt it» while the vibmting ^^ih c^^ i| 
mio elio(9ff in the manner ebeedy desoribedi The elegapt me* 
ebbie by which the^e ibeete ere now «o eaiily mi eccui|ile}f 
lUeed, WM, I believe, originally contrived and eomtruoted bf 
Mr. Befde, engineer, Cherch^-bne, Wbiteohapel. 

II. FILATI7BB OF CAOUTCHOUC FOR MAKING ^I«ASTIC FABRICS. 

t 

M&NP^ Rattier ^ Quiba) i|iQttn|ed in tbeir factory at $tf 
Deny*/ so long ago as the year }99Q or 1S27, ^machine for 
flitting e diyc of peoutpbonc intq a contfgRPliS fiUet spjr 
^J» <TPi^ i^ circuQ^erence towards i^ ceiitr^. This fluf 
disc was made by pessing the bottom p^ of f| bpttl# 9f 
Indian vnbber b| <^n iro^ mpold. I b§ve 4epcfibed this pa- 
cbjne under the article Elastic l^Ai^ps, in \nj Pictionary gf 
Arte, ^Cf A mf^bini pn ^ sa^ne pfinpiple wiui m^ the sifbr 
jeet pf a patent by Afr* .Joshua Prp^tor Westhead, pf M^cbestefy 
in Feb. 16, 18^6 i and, being constructed wltl^ the wellrknpiffi 
pfeeisiop pf Mencbester worl^mansblp, it haf bei^ found to fHit 
perfeelly weU in cutting a disc pf caoutchoHC, from tbe cif^nm* 
ftxenee towards tbe peatre spirally, iptP onp pontinupiis |engtb 
of tape* For the service of thi^ n^m^biue, tb^ bPt^ni pf ^ 
faptde of Indi^ rubber of good qunbty being selscUd, is cut p^ 
and flattened by beat and pressure into a ne^ly rpund Palps 9f 
nniibnn thickness* This pake is mude f^ at its peptre by ^ 
fcrew nut and wesber tp tbe end of a boriaontal sbaft, wbj(;fi 
may be made to revolve with ^y desi»d yplppity by n^eapf pf 

epprepriete pulleys and beuds, nt tbe same tlw^ tb^t tbe edge of 
the disc pf caputcbpuc is acted on by acircnlnr Ifinife of Pjist itei^y 

made to revolye 300P tunes per minute, in a plane at rigbt ang^s 
to dutt of tbe disc, and to advance upon its axis prpgres9|yejy, 
soaetApenenf eei^ntjnuousunifenptapenr filtat from |b^ qr- 



erarfmneefyfibecake. Diving tlikGattmgopentkm, die laife 
and caontcluNic are kepi constantly moist with a slender stream 
of water. A sacoesrion of tlireads of any desired fineness are 
afterwards cat oat of tbis fiDet, by drawing it in a moist state 
dnoogb a gnide sfit, against tbe sharp edge of a reyolTing sled 
disc. This operation is dezteroasly performed by the bands of 
yoang girls. MM. Rattier and Goibal employed, at the above- 
mentioned period, a mechanism consisting of a series of circolar 
steel knires, fixed parallel to each other at minnte distances, re- 
gakted by interposed washers apon a leYolying shaft ; which 
series of knives acted against another similar series, placed vpon 
a parallel adjoining shaft, with the efiect of cattbg the tape 
throoghoQt its length into eight or more threads at once. An 
improved modification of that apparatus is described and figmed 
in [the specification of Mr. Nickels*s patent of October, 1836. 
He emptoys it for cutting into threads the tapes made from the 
recomposed caontchonc* 

The body of the bottle of India rubber, and in general any 
hollow cylinder of caoutchouc, is cut into tapes by being first 
forced upon a mandril of soft wood of such dimensions as to 
keep it equally distended. This mandril is then secured to the 
shaft of a lathe, which has one ^d formed into a fine-threaded 
screw, that works in a fixednut, so as to traverse from right to left 
by its rotation. A circular disc of steel, kept moist, revolves upon 
a shaft parallel to the preceding, at such a distance from it as to 
cut through the caoutchouc, so -that, by the traverse movement 
of the mandril shaft, the hollow cylinder is cut spirally into a 
continuous fillet of a breadth equal to the thickness of the side 
of the cylinder. Mr. Nickels has described two methodsof form- 
ing hollow cylinders of recomposed caoutchouc for the purpose 
of being cut into fillets by such a machine. 

It is probable that the threads formed from the best India rubber 
bottles, as imported from Para, are consideraUy stronger than 
those made from recomposed caoutchouc, and therefore much 
better adapted for making Mr. Sievier's beautiful patent ehstic 
cordage. When, however, the kneading operation haa been sldl* 
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fiiBy perfereiedy I find that the threads of the^roimil caoalchoaCy 
as it b mcorrectly called by the workmen, answer well for every 
ordinary purpose of elastic fiibrics, and are, of eourse, greatly 
more economical, from the much lower price of the raw ma- 
terial. 

Threads of caoutchouc are readily pieced by paring the broken 
ends obliquely with scissors, and then pressing them together 
with clean fingers, taking care to admit no grease or moisture 
within the junction line. These threads must be deprived of their 
elasticity before they can be made subservient to any torsile or 
textQe manufacture. Each thread is ineloiticated individually in 
the act of reeling, by the tenter boy or girl pressing it between his 
moist thumb and finger, so as to stretch it to at least eight times 
its natural length, while it is drawn rapidly through between them 
by the rotation^of the pow^-driven reel. This extension is ac- 
companied with condensation of the caoutchouc, as shown in my 
former piqp^ (see this Journal for last month), and with very 
considerable disengagem^t of heat, as pointed out in Nicholson's 
Journal, upwards of 30 years ago, by Mr. Gough, the Mind phi-^ 
losopher of Kendal. I attempted to stretch the thread, in the 
act of reeling, but found the sensation of heat too painful for 
my unseasoned fingers. The reels, after bdng completely filled 
with the thread, are laid aside for some days, more or fewer, ac- 
cording to the quality of the caoutchouc, the recomposed re- 
quiring a longer period than the bottle material. When thus 
rendered inelastic, it b wound off upon bobbins of various sizes, 
adapted to various sizes of braidmg, or other machines, where it 
is to be clothed with cotton or other yam. 

The thread of the Joint-Stock Caoutchouc Company is "num* 
beied ftom 1 to 8. No. 1 is the finest, and has about 5000yards 
in a pound weight; No. 4 has 2000 in the pound weight ; and 
No. 8, 7OO9 bdng a very powerful thread. Hie finest is used for the 
finer elastic tissues, as for ladies' silver and gold elastic bracelets 
and bands. The ropes made by Mr. Sievier with the strongest 
of the above threads, clothed with hemp, and worked in his 
gigantic braiding machinOi possess, after they are re*dasticated 
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nUriy raMjliaewr dir^Qtiga of nil tkt ftnndii 4m Mwi, H i« 
8^14, dpuble tilt Hrm of tbe bMl patent »Mdf«» of Uk9 dii^ 
motor. 

In treating of the manufacture of elastic fSaibrics, I have pe|t 
ideaftufo in adverting to the ribbon loomff at JIolk>«ay» wbiph 
djdplay to fTMl advantage tbe mecbanknl gv^m of tho potentflo, 
Mr. Siovief « Their productive pow«iv pi^y bo ii)<med from Ao 
fallowing statemeot ;•!— 6000 yards of onerineb bnoes are wovw 
weekly in ono 18 ribbon loom, whereby tbe female operativOy vll9 
bABBOtbiDgto do bnt wateh itsaatomalic moTemantt^ aaiM Ida,. 
a-weejL ; 3000 yarde of two-^inch braees axe woven upon a aimilnr 
loom in the fvne time. But ene of Mr, Sievier'a meel enrioui 
patent invention^ ie that of produeing, by the ahrinking of the 
caouteboue threada in the foundation or warp of the atuff^ tha 
appearance of raiaed figureai olosely leaembling ooaeb lane, in ttm 
weft* Tbuf 9 by a aimple pbyaical opeiationy there it ppodnead, 
^ an oxpenae of one p«inyi ai^ effect which ooold not be aflboted 
by maobaoieal mma$ for lea^ than one ahilling. 

[hi. OV THB WATER-PBOOF POUBLB FABEIC8. 

The parings, the waste of the l^neading operaUons ^ve di^ 
scribedi and the coarsest qualities of imported caoutchouC| such 
as the inelastic lumps from Par%, ^re worked up into vamish| 
wherewith two suriaces of cloth are cen^ented, so M to form a 
compound ftbric, impervious to air and water, Tba caoutchouc 
is dissolved either in petroleum (co%l-t|ir) naphtha, or oil of tuf « 
pentiae, by being triturated with either of the solvents in f^ closf 
past iron pot, with a stirripg apparatas, moved by moohaniral 
power. The beat gener^ited 4oring the att^tion of the C909tph0V0» 
is sufficient to favour tbe sohition, wit^y t the ppplieayoa of A>i} 
in any way* Thepe triturating pats bore been calle4 pug miUf 
by tl^ workmen, becanse they are furnished withobliqnoly {Nwpii* 
ing and revolving arms, but in other respecU they diffisr in con^ 
atruction. They are 4. feet in diameter and depth, Keceiye 13 

(W». at « time, l|a¥0 « y^csj reyo}ving ib«|it of wWi^ 4 
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faic]i68 in d&nieter^ and inake one tuin in a seconds lliree days 
afe required to complete the solution of one charge of the var* 
ttitti materials. The ptoportioa of the solvent oils Taries ^th 
the object in yvdw^ being always much less in weight than the 
eaootchouc* 

When the varnish is to be applied to Very nice purposes^ as 
bookUnding, Ac., it must be nibbed ihto ahomog^eous smooth 
paste, by putting it in a hopper, and letting it (Ul between a couple 
of parallel iton rolls, let almost ih contaM. 

The wooden Aramework of iha galtery in Which Ih6 waterproof 
cloth b manufiictured, should be at least 5d yaids long, to gita 
ampte room ibr extehdtng, airing, a&d drying the pieced t it should 
be 2 yards wide, and not less than 5 high. It is formed of Up* 
right standards of wood, bound With three or four horisoiital rails 
at the sides ahd the ends. At the end of the gallery, where the 
Tamiah is applied, the web which is to be stalea]^ed must be wound 
upon a beam, resembling in sifse and situation the cloth beam Of 
the weaver's loom. The piece is thence drawn up and stretched 
in a horizontal direction over k bar, like the breast beam of a 
bom, whence it is extended in a somewhat slanting direction 
downwards, and passed over the edge of a horizontal bar. Above 
this bar, and parallel to it, a steel-armed edge of wood is adjusted, 
so closely as to leave but a narrow slit for the passage of the var- 
nish and the cloth. This horizontal slit may be widened or 
narrowed at pleasure by tiiumb screws, which loW^ or raise the 
moveable upper boards The caoutchouc paite being plastered 
thickly with a long spatula of wood upon the down-sloped part 
of the web, which lies between the breast beam and the above 
described slit, the cloth is then drawn through the slit by means 
of cords in a horizontal direction along the lowest rails of the gal- 
Itfy , wfaerti>y k gets un^mmly besmeared* Aft ftOon as the whole 
web, ^consisting of ibout 40 yards, is thus coated With the viscid 
yamish> it is extended faorixontally tpon roflers, in the upper part 
i>f the gaH^, aiid kft for a day or two to dry» A second and 
third coat are then applied m succession. Twf^ each Webs, or 
iHoee^ are nesrt eemented ftoa 10 ftee, by pcdtoing ti^tai, ift the 
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instant of their being broogbt into contact, tfarongh between a pair 
of wooden roUers, care being taken by the operator to present 
the formation of any creates, or twisting of the twofold web. Hie 
under of the two pieces being intended for the lining, should be a 
couple of inches broader than the upper one, to ensure the unt- 
form corering Of die latter, which is destined to form the outside 
of the garment. The double cloth is finally suspended in a well* 
Yentilated stove room, till it becomes dry, and nearly free from 
smell. The parings cut from the broader edges of the under 
piece, are resenred for cementing the seams of cloaks and other 
articles of dress. The tape-like shreds of the double cloth are 
in great request among gardeners, for nailing up the twigs of waH 
shrubs. 

Mr. Wahon, of Sowerby-bridge, has recently substituted sheet 
India rubber for leather, in the construction of fillet cards for the 
cotton and tow manufactures. The superior elasticity of this 
article is said to prove advantageous in several respects. 



13, Charlotte-street, Bedford-square, 
20th March, 1839. 
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REPORT OF TRANSACTIONS OF THE INSTITUTION 

OF CIVIL ENGINEERS. 

(Continued from p. 376.) 

Jan. 8, 1839. 

The Pbbsidbnt in the chair. 

At the close of the last session, a discussion took place on the 
use of peat in the manufacture of iron ; and it was stated that 
the late Mr. Wilkmson, of Gateshead, smelted iron with peat 
fuel, and that the toob made from that iron were of a superior 
quality ; that this iron was more malleable than Swedish iron. 

Mr. Mushet was not aware that the smelting of iron with peat 
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ft 

fuel h^ been reoehtly performed. He could not conceiTe that 
the mere working of iron from bar into hone-shoes could produce 
any sensible effect ; were the whole process conducted by peat 
6iel, the quality might be affected. He did not believe that peat 
could be used in the puddling furnace ; it might, however, in the 
refining. It might be used in the smelting furnace, but with a 
diminished produce. For welding a hollow fire is necessary, and 
peat will ,not readily make a hollow fire ; iron.may be improved 
in point of hardness, by the use of peat. He had analysed many 
kinds of peat, and never found one to contain less than 5 per cent, 
of earthy matter ; many contain 20 per cent. : coal seldom con- 
tains more than 4 per cent* The common bog peat contains 26 
per cent, of carbonate of iron. 

Several present bore testimony to the improvement in the work- 
ing of iron by the use of peat, and that better weldings were made 
by it in consequence of its freedom from sulphur. The absence 
of sulphur in peat was denied by Mr. Lowe, who had used it for 
making gas at Amiens, and the quantity of sulphuretted hydrogen 
produced in the purifiers was very great. The Newcastle coal 
varied much in its qualities ; some is exceedingly bituminous, 
making abundance of gas, but abounding also in sulphur and 
pyrites. He never met with any coal which did not produce sul- 
phuretted hydrogen, thus proving sulphur to be an element of 
coal. The Tanfield coal is peculiarly free from sulphur. Dr. 
Smith remarked on the great influence which the strata had on 
the quality and nature of the peat ; that the Dartmoor peat dif- 
fers firom all other peat in that it bums with a red ash. 

It was remarked that the smiths iu Cornwall owe much to 
their long practice in the use of peat, just as the smiths of Pem* 
brokeshire have learned to use anthracite. Both, however, would 
probably use pit coal, could it be easily procured. 
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The conversion of iron into steel was discussed ; and it was 
stated that iron could be converted into steel by immersion in 
pure carbon, as in the Macintosh process, at the rate of l-SOth 
of an inch per hour« Mr. Roberts stfited the success of case- 
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Ittfdeniiig depended on the |;pntleiim of tke beet* Gbent 
flmetibe taken not to overiieet, end eeeo heidf ning si^lit tMkA 
phoe to the depth of 3^d» of an moh in fear or Are houi. U 
was etated to be cyanogen united with iron whioh pvodneee 
hardening, but carbon which produeen eteaL An imtanee 
mentioned by Mr. Garpmael in which aniii^ ehaKoal was 
tar caie-bardening the interior, and Tegetable diaieoal fer aofU 
ening the exterior. AUneion was madeto the fcet, that t^e oMirt 
perfect chill is obtained by theempfoyment of moidds red hot. 



Mr. Farey alloded to the^^arooal, or peat coke, whidi Mr. 
Oldham em|4oys at die Bank of England ( this is in thin eakss, 
and denser than the heaviest wood. Mr. Bramah remitfked on 
the great Talne of compr e ss e d peat, conld it be piooiHed at a 
marketable price, on account of its superiority as a fael for maUag 
large weldmgs* 
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The preceding minutes haying been read, Mr. Paikes etated 
that the greater part of the charcoal used in Paris is from peat. 
The peat charcoal is preferred to the yery best wood diareoaL 
There are two modes of making this charcoal. In a Swedirii 
ftimacey which is an oren made of lamps of peat, the pieces to 
be carbonised are placed in the interior, ignited, and smothered 
up in the usual manner. The other mode consists in getting 
peat as dense as coal, by allowing the small atoms to come within 
the natural force of cohesion. The peat for this purpose is 
dredged up from the bottom of streams, and laid up to dry, and 
formed into small bricks, which, on drying, contract very much. 
Compression will not do. In Holland they dig the turf and put 
it into running water. The water cannot be driven out by pres- 
sure. He had seen peat compfcssed with a tone equal to that for 
pressing bowls for calenderers, but it was not near so dense as 
that formed by the natural means just alluded to. 

Mr. PeDatt remarked, diat the coking coal ^does not deprive 
it of the sulphur. WasWng'the coke wiB r^nove much that ret 
mams s but even 4lien it cannet be used for weUbg gl< 
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nothing but th^ pnr^t b6ech*%Y)od iriH senre for this. Charcoal 
trill not ttiiflWer, as it r^uires a flame< By walding, he meant 
the Operation of putting a handle on a yeaeel. The glass being 
of a proper temperature^ a union formed^ provided no sulphur 
be present. 

Mr. Lowe remarked, it had been practicaUy found that beech<* 
charcoal is valuable because of the quantity of carbon it contains^ 
TheM is more pure carbon in a given weight of beeoh««wood than 
of any other kind* Oak is the next best« 
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Jan. tiy 1839. 

BftTAN DoNKiit/ V.P<, to the ehair, 

'■ On Framing Lock Gates without Iron Work*** By 8. Ballazd» 

A. Inst. C.E. 

Hie ledges, or horizontal pieces, are held to the back and 
mitre-post by dovetail tenons and wedges, thus avoiding the use 
of iron T pieces and screw pms, which occasion the wood in im« 
mediate contact with them to decay, while the parts not pierced 
with iron are perfectly sound. This method Was adopted in some 
gates on the Herefordshire and Gloucestershire canal, and, after 
some years* experience, is found completely successfuL Tar and 
white lead are put into the mortices, and the wedge driven down 
upon it, so that every crevice is filled, and the joints rendered 
water tight ; the planks also are fastened on with oak pins in- 
stead of nails. 

Some discussion took place on the general opinion, that when 
dissimilar substances are in contact, as when a gate of one kind 
of wood is fastened with pins of another wood, some action 
tending to loosen the pins prematurely takes place betwfatt 
them. 
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*' Oft Tubintf Ae Boilers of Locomotive Bngt&es%'' By George 

Buek, M. Inst* & E* 

In this communication the author has attempted to determine 
the diameter of the tubes of the boiler of a locomotive engine, so 



that the effect in tbe geueratioii of steun may be a inaxiiii«m« 
The foUowiag ave the cooditioiis upcMi which the proUem k 
tolFed t-'That the evaporating; effect of the hot air, in passiiif 
through the tabes, is in proportion to the extent of aurfisuce in 
contact with the hot air, and as the time of contact conjointly. 
The following are the results of the invest^ation : — The distance 
between the centres of two adjacent tubes should be equal to four 
times the iutenral b^weeu their internal surfaces ; the diameter 
of each tube should be equal to three times the same interral; 
that the tubes should be as near each other as possible. 

In illustration^ Mr. Buck has drawn two sets of tubes of the 
locomotive boiler as generally emj^oyed, and one as they would 
be arranged according to the results of this investigation. On 
comparing the products of the aggregate periphery , and the aggre- 
gate area of the tubes, it appears that the boiler tubed according 
to the above theoretic proportion is from 23 to 26 per cent, sn* 
psrior to the others. 



'' On the State of the Suspension Bridge at Montrose, after the 

Hurricane of the 11th of October, IBdS; with Remarks on 

the Construction of that and other Suspension Bridges, in 

reference to the Action of violent Gales." . By C. W. Pasley, 

CoL R. Engineers, Hon« M. Inst. C. £. 

By the hurricane of the 11th of October, 1838, one-third part 

of the roadway of the bridge at Montrose, with a very small ex« 

ception, was carried away. The suspension rods on the west 

side were either broken or very much bent, but the chains, foor 

in number, and extending in two parallel lines of two tiers each, 

appeared perfect. The distance between the piers is about 410 

feet ; and the chains had been strengthened by additional bars, 

or plates, since the bridge was erected. The statements of Mr« 

Provis, and the author's own observations, led him to the opinion 

that the motions whiph fi bridge experiences are not lateral, but 

loDgitudinal. The Hammersmith suspension bridge does not 

appear to be subject to those longitudinal motions even in a 

most violent gale ; and Col. Pasley considers thb is amply ac- 
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counted for by tlie longitudmal truniDg which is there adopted. 
The idea that these longitudinal motions, and the injuries to the 
roadways of suspension bridges, are owing to the violent action of 
the wind from below, is confirmed by what Col. Pasley witnessed 
in November, 1836, at the Chatham dock-yard.^ One side of 
the roof of a shed for ship-building was raised up and down re- 
peatedly, till at last a large portion of it, about 40 by 50 feet> 
was ioated up like a sheet of paper, and carried to a distance of 
50 yards. Such being the violence of the wind» we may readily 
conceive that the continual extension and compression to which 
the suspending rods must be subject by the rise and fall of the 
xoadwsy, will, in time, break or bend them. This rise and fall 
of the roadway b prevented in the Hammersmith bridge 1^ four 
lines of strong trussiDg along the whole length of the roadway, firmly 
connected to the bearers below ; no similar trussing exists in the 
Menat, the Montrose, or any other suspension bridges which Col. 
Pasley has seen, or in the Brighton pier. The damage done to 
the hitter, in November, 1836, is attributed, by Lieut.-Col. 
Reid, who witnessed it» to the action of the wind on the under 
sor&ce of the roadway, and not to the Ughtomg. The rise and fidl 
of the i^atform of the Menai bridge is confidently stated to be three 
feet in ordinary gales, so that, unless some similar trussing be 
employed, it may reasonably be expected that this bridge will be 
smously injured in some hurricane. The peculiar construction 
of the suspension rods in several pieces, with joints, is a source of 
security to this bridge which the others do not possess. The 
author conceives that no suspension bridge of 400 feet betwixt 
the piers can be considered secure without two, at least, inflexible 
of longitudinal trussing from pier to pier. 



Feb. 5, 1839. 
The President in the chair. 

At the preceding meeting, Mr, Cottam had mentioned an in- 
stance of iron enclosed in lead for 90 years being taken out with 
the fin and bloom unimpaired. 



il4 getetiHfie tf^tiiih 

Bf . Faritday inquired whether thig was in 'London, lis A« 
quantity of sulphurous acid in our atmosphere, ftom^the coal we 
bum, occasioned corrosions which do not ocCnt in other Couil-> 
tries. This was especially remarked by foreigners. Some yeaii 
ago considerable discussion took place on the more rapid decay 
of the stone in the front of Somerset-house, than of the same stone 
in other situations ; it had not occurred to him to refer it to fhi 
acid in the atmosphere. 

Mr. Sibley remarked, that Westmoreland slating, which is ex* 
trelnely durable in other places, will not last in London. 

Mr. Cooper had often obserred the large quantity of sal-am- 
moniac and muriate of ammonia always to be found in the at*^ 
mosphere of London. This arose from the soot, the rain washing 
H out, as might beat once ascertained by collecting some water, 
during a shower of rain, on a clean glass — ^muriate 6f ammottid 
Vas always In excess. 

Mr. Lowe inquired whether any one had observed b thespcmti 
conveying water from the tops of houses a pellicle as of a tolaliii 
oil, or oxidable matter, on the first Vater from the tops of aM 
houses, after a dry season. This peculiar peDicte is irradiscent, 
and disappears after a few hours. 



Mr. WiIBams laid before the Instttation h ieriei bf «|Miaii 
of turf, from the fint state as taken from the b6g, to Che hst 
when compressed, and aft:er it was converted inl6 a hatA edk«. 
He also described the new resin friel, or artifreial cOal^ and which 
was composed of resin and turf coke. 

This resin fuel has been used in the T^nsadantie steam^ ^ e tl; 
and, besides its heating powers and the saving of weight, it en- 
ables the fireman to mamtaia the required pressure of steam with 
great regularity. 

The mode of using it was described to be to throw it in front 
ot the furnace, after the charge of fresh coaU The result Was, 
the k^ping up^e steam until the coals burtied up, ahd a belttlt 
combustion of the coal took place. As the result ^ eevend 
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triabt it waft fewnd that 2^ ewt. of this fuel was equal to 7 cwt. 
of laocaahire coal. It was not lued alooe, but aoaoeiated with 
tho ooal. The TOMieb to New York took out from 40 to 60tons 
aaoh of it. Thus 3|cwt. of tho resin fuel and 20 cwt. of coal, 
was equiy^knt to 27 cwt. of coal. In piaetice, the steam-ves- 
•ds BOW carry and uab a large quantity of resin, but which oould 
oaly be used in connexion with small coal or cmden. This new 
foel was, thev^re, more economical than resin. The jHrioe was 
B£f . to 40s. per ton« 

Mr. Lowe remarked, that the statement of Mr. Wflliams re- 
st)ecting the peat fiiel. Led pracdeally to in^teenqes contvary to 
tihm results stated in Mr. Parkes's pap^, and to Mr. Apsley Pel- 
latt, and to his own experiments ; viz., that Gibs of coke would 
do as much in any department of the arii as 12lbs. of coal. 

Besnlts so diametncally opposite, and from persons working 
on the large scale, and of known accuracy, were not to be dis* 
fmtedm h seemed that we had either yet to learn some unknown 
laws-of combustion, or that the es^perimenter had not been a]i?e 
to the differences resulting when combustion was conducted 
vmdst the widely different circumstances which each experi- 
menter might have in view. Mr. Paikes's test was the evapora- 
tion of a Imown weight of water by a known w«ght of Aiel, eoke 
or eoal, employed. Mr. Piatt's test was the cireumstaneea 
aaost beneficial to the temperature of a glass-house furnace. 
Now ihese results, wonderfol to relate, were strictly in accord- 
ance with the results of the experiments of Marcus Bull, of PU- 
ladolphia, whose test was the raising the temperature of a chest 
of known cubical contents (512 feet), by 10 degrees of Fahren- 
heit. AH these experimenters find that, so fer from coal and 
ooke having the same value, it requires 4lbs. of the former to 
pH>d«ee the same effiaet as 31bs. of the latter. Now, it does ap- 
pear that the residls of Mr. Williams are conflicting with these. 
He finds that equal work is produced in the marine engine by 
anbitilMting one ten of a mixtere of peat and msin for four tons 
«f €oa| ; whidi coal, in its^omposition, weightfor weighti srast 
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contain a far leas quantity of hydrogen and oxygen than is known 
to exist in the genendity of peats. It appears that one ton of 
peat and of a hydro-carbon, far more inflammaUe than coal, 
supersedes all the carbon, hydrogen, oxygen, and a little ni- 
trogen, combined in four tons of coal. I would suggest, as a 
theory for investigation, whether it may not be found that Ae 
coal or other fuel, which contains chemically combmed the least 
oxygen, will not in its combustion give o£f the most available 
heat, owbg to the oxygen combining with the hydrogen pro- 
ducing less water, which, as aqueous vieipour, will carry up the 
chimney a large portion of the heat, but in a latent state. 

Mr. Cooper remarked, that Marcus Bull's expmments were 
hardly applicable to the present hM]uiry, as he had constructed a 
box by which to ascertain how much air was heated by a given 
quantity of fuel, looking more to the domestic economy of the 
fuel than to its uses in the arts. 

Dr. Faraday was of opinion, that a close comparison ougfatnot 
to be instituted betwixt the application of heat to glass pots and 
. to a boiler. In the former case, an immense quantity of- heated 
air passed aw&y as in the smelting furnace for iron, where a 
greater weight of air passed through the furnace than all the 
other materials, as coal, limestone, and ironstone ; in the latter 
case, there is an immense demand for latent heat. We know 
. that a very small quantity of fuel is sufficient to heat and keep 
hot a large mass of matter where there is no rapid absorption of 
latent heat. 

The experiments just referred to show little as to the absohite 
quantity of heat in different fuels, as there was so great a differ- 
. ence in the quantity worked out in the two cases. To imagine 
that the coke of a chaldron of coals should produce as much 
heat as the chaldron of coals, could not be the case, or the heat 
. of the coke oven would go for nothing. But there is so great a 
difference in using coke and coal for heating ghiss pots and under 
a boiler, that the two cases cannot be compared. He should con- 
ceive that very great advantt^es might result from haying a resin 
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fael in the front of the fire ; the resin would, perhaps, not be ad- 
yantageous by itself, but more advantageous with an inferior than 
with a superior coal. 

Several mstances were mentioned in which it had been at- 
tempted to render the heat of coke ovens available for other pur« 
poses ; the results were very contradictory. Many patents had 
been taken out for this purpose, but they failed. In one case, a 
coke oven heated the boiler of a steam engine, but the steam 
generated was barely sufficient to move the engine when doing 
no work. It was found also, in some experiments, that a proper 
coal for coking being used, there was no available heat for the 
generation of steam ; an improper coal being used, there was 
steam, but little coke. 



Mr. Lowe remarked, that the analysis of coal was very iroper-^ 
feet. One author tells us that cannel coal contains no oxygen ; 
but the gas*maker knows that this coal, though previously per- 
fectly dried by being brought to a boiling heat, yields three times 
as much water, called ammontacal liquor, as any other coal. 
This results from the combination of the elementary oxygen and 
hydrogen producing water, which, as vapour, is extremely greedy 
of heat. It was an important inquiry, whether the quantity of 
elementary oxygen in coal may not occasion the difference be- 
tween it and coke. 

Mr. Williams stated, that peat employed in connexion with coal 
makes a most improved coke. If one-fourth of Lancashire peat 
be added to three-fourths of coal, a coke which the iron- 
masters pronounce to be the best for the manufacture of iron is 
produced, whereas coke from the coal simply cannot be used for 
this purpose^ 

Extracts from Smeaton's MS. Papers, communicated by John 

Farey, M. Inst. C. E. 
Mr. Smeaton, in a letter dated 26th November, 1778, remarks, 
VOLtZIII. 3 H 
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that he had seen, at Furness Felb, iu Lanoadure, a bkst fiitnace 
for smelting iron with peat This peat iron, made by Mr. Wil- 
kinson, possessed extremely small gprain, and the metallic atoms 
being yery closely combined, and was found to answer well when 
mixed with other iron for making sUt mill rollers. 



Mr. Farey also communicated some extracts from the papers 
of Mr. Mushet respecting the manufacture of iron wtth peat ; 
the quality of the fuel, and the nature of the iron produced 
thereftom. 



St0t ot y^iteitttf 

GramUd hy th$ French QwemmtiU from the Ut qfJamuuy to the 3\ti 

qf March, 1838. 

(Continued ^m p. 379.) 

To Neel Jarry and Bei\)amln Philippe^ of Paris^ for an appaimtaa 
called viamobUe^ calculated to be used instead of fixed railroads. 

-*» David Barillot de Malpierre> of Paris, for an apparatus for 
extracting and burning limestone. 

-«N* William Robert Smart, of Sassexi for improTenents in the 
engraving of cylinders used for printing papers and tissnes, te. 

— Jean Claude Janin, of St. Foy les Lyon, for a frame to Weave 
and cat at the same time two pieces of plain velvet. 

*^ Charles Esbraitl, Tonssaint Battiste» Pierre Moratil« and Pierre 
Giraud, of Paris* for a new manner of cleaning the bark of 
mulberry^ of lime, or other barks fit for the manufactoring of 
paper, or India paper. . 

«— John Isaac Hawkins, of London, for a new power engine^ ap* 
plicable to locomotive or other purposes. 

— Matbieu Francois Isoard, of PariS| for improvements in 
acoustics. 

— Count Louis Jelski, for a common recipient for retaiaiog 
gaseous fluids. 
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To tbe Iron Company of Andinooarl^ for a dew metos of pro* 

curing caloric» so aft to dispense with blast forMMMS, &c« 
•- Claude AmoaZt for a new system of locomotion on railroads. 
»— Clande Brice Hni]iter» of Month6riei for a metliod of obtaini- 

ing all the carbon contained in wood. 
^- Francois Charles Sinot, of Paris, for a new kind of A balance 

lever^ called Sinot leTer. - . 

*-* Angnste Boucherie, of Bordeaux, for a means of penetrating 

wood with matters fit to preserve, scent, and colour it. 
«*- Francois Charles Busset and Fraufois Bertrand LoBulliet, for 

a new method of printing music. 

— Jean Louis Theodore Gudin^ of Paris, for a new mode of im-. 
pression. 

-— N6ron, jun^ of Rouen, for certain improTements in the print" 

ing of silkf cotton, or liaen fabrics. 
•— Michel Beaudelot, of Harancourt, for an apparatus for col« 

lecting the gases which escape from the month of blast furnace^. 

and bringing them back into the said furnaces. 
-~ Pierre Augusta Delacroix and Jacques Hubert Detrimont, of 

Paris, for an improved mode of making bread. 
«— Jules Marechal and Co., of Paris, for an improved method of 

placing filtering matters. 
— - Philippe Mathieu, of Paris, for a new gas-meter witli a rotary 

piston. 
•— Miles Berry, civil engineer, of TiOndon, represented by Mr. 

Perptgna, for additions to his former patent for preparing a 

certain colouring matter applicable to dyemg, to the printing 

of fabrics and to writing. 

— Michael Emmanuel Valadon, of Paris, represented by Mr. 
Perpigna, for additions to his former patent, for improvements 
in the means of stopping bottles and other vessels. 

PATENTS FOR TSN TEARS. 

To Raphael de Ayala, represented in Paris by Mr. Perpigna, ad- 
Tocate, of the French and Foreign Office for Patents, rue 
Choiseul, for improvements in parasols and umbrellas. 
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To Pien« Louis Machu and Henry Black, of LtUe, represented 
in Paris by Mr. Perpigna, for a new embroidery, called ^ram 
de rbff applicable to bobbin net. 

— Joseph Samnda and Joseph d'Aguilar Samuda, engineers, of 
London* represented in Paris by Mr. Perpigna, for improye- 
ments in gas-meter. 

— Auguste Petibon, of Madrid, represented in Paris by Mr. 
Perpigna, for oil of kalbary , to die hair. 

-i— John Davies, of Manchester, represented in Paris by Mr. 
Perpigna, for improvements in printing calicoes and other 
&brics. 

— James Henry Nelsoni of Warwick, represented in Paris by- 
Mr, Perpigna, for an improved method of purifying isingltiiL 

•— Simon Susanne h^ree Boub^c, represented in Paris by Mr. 

Perpigna, for an improved portable apparatus for teaching 

geology. 
•— Louis Vincent Raymond Baudoin, represented in Paris by Mr. 

Perpigna, for a machine to cut wood, and called pianmg nuf 

ckme. 
«• John Chanter, of London, represented in Paris by Mr. Per* 

pigna, for additions to his former patent for improvements in 

steam generators. 

— Aug^uste Martin Theodore Loth, represented in Paris by Mr. 
Perpigna, for additions to his former patent for improvements 
in umbrellas. 

— Pierre Orph^e Brard, of Paris, for a double-action harp. 

— > Nicholas Mathieu Rienssec, of Paris, for improvements in chro- 
nological tables. 

— - Henry Menet, of Paris, for improvements in the fabrication of 
paper. 

-— Baudoin, brothers, of Paris, for a new kind of gaiter. 

«— Julien Dumont, of Paris^ for a new method of clarifying sugar 
and syrup. 
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